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THE principal Clory of the Mathe- 
matical Sciences, is their Certainty, 
^ whereby they are able to command the Ap- 
t probation of others, and impofe upon their 
i^ Adver&rics a Neceffity of favouring their 
''- Demonftrations ; and of thefe ARlTH- 
" METICK and GEOMETRT have the 
Prchcminence. But COSMOGRAPHT 
deriving her Current from moreabftrufe and 
hidden Fountains, hath left a harder Task 
to her Obfervcrs to find her out, and trace 
her through her curions Labyrinths. 

Notwithftanding the raoft necefluryCare of 
worthy Authors hath fcarcely in any A^e been 
wanting, and Vrania ftill found thofe who 
admir'd and celebrated her Excellencies. 
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The Subjeft of this Trcatife therefore be- 
ing Cofmography , needs no Commendation, 
where there are Noble Men or Noble 
Minds : Wherefore all I ftiall fay of Aftro- 
nomy is, That 'tis of fuch important Confer 
qucnce, that without the Science thereof, 
how great Uncertainty in Times and Sca- 
fons, what diftrafting O>nfufions in Hu- 
man Affairs, muft we neceflarily be involved 
in > And for Geography^ all that need to be 
(poken of it is, That *tis fo Noble a Study, 
and of fuch grand Importance, as Kings and 
Princes have made it their higheft Concern 
to underlland it, as well for the Improve- 
ment of all Naval Knowledge, and necefla- 
ry Advantages of Maritime Commerce and 
Trade ^ As for that the Acquifitions of all 
Martial and Regal Dominion depends there- 
on. Wherefore, that the one might be the 
more eafily apprehended, and the other 
more truly reprefented to our View and 
Fancy, the Ancients, with the Confent of 
fucceeding Ages, have with much Pains and 
Induftry not only invented , but alfo com- 
mended to Poftcrity the Sphere and Globe, 
of whofe Excellency all I (hdl (ay, is, That 
they have the Priority in Nature of all o- 
ther Inftruments, as moft fit and convenient 
to the underftanding and fancy, analogical- 
ly reprefenting the Heavens and the Earth, 
ill their proper genuine Figures ; and there- 
fore ou^^hr indeed to be' the firft Study a 
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Learner (hould undertake : for without a 
competent Knowledge of them, he will not 
be able to underftand well any Author in 
other Mathematical Sciences. 

I cannot conclude without fiying one 
Word or two concerning Globes^ the Sub- 
jea of this Treatife. Tis now about 50 Years 
ago fince Mr. Jofiph Moxon made a ne^ Size 
of Globes about 14 Inches Diameter ^ tod in 
his Book of the VJe of the Globes ho tells us. 
That he had the Help and AiSftance of the 
ableft Mathematicians in EngUnd ind'Hol- 
land » and are ftiil cryed up by fome 
for the bed and latcft Globes in Brf gland. 
Give me leave only to acquaint my Header, 
and others whom it may concern. That 
fome Years after I publifli'd a Pair of Globes 
about the fame Size, wherein I then corre- 
fted thefe, and many other notorious Er- 
rors : Not to infift much upon the Caeleftial 
Globe, wherein all the Stars muft neceflarily 
have been out a whole Degree in Longitude, 
in Right Afcenfion and Declination fome 
much morje : But in the defigning of the 
Terreftrial Globe. I was obligai to alter ma- 
. ny places in Barof^ two or three Degrees of 
.Latitude, and more than five in Longi- 
tude. To reftifie fome places in Afia 10 
Degrees in Latitude, and as much in Lon- 
gitude. In Afr/ca and America almoft 
the fame , and alfo to infert feveral eminent ■ 

A 3 CK^ix>&5Ss5.^ 
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Countries , Cities , Rivers , S^c. wholly o- 
mitted in his. But the general Commenda- 
tion my Globes have had from worthy and 
learned Gentlemen, and the kind Reception 
they have found at the two moft Learned 
Uniyerfities of the World, beyond thofe 
old Erroneous Globes, may juftly commaad 
my Silence, had it not been for a Reafon. 

yidc'N. 32 .in Geography made cafe. 

i had almoft forgot to have acquainted 
my Reader, That about the fame time I 
publiftied alfo a Book for the life of them^thfc 
Problems being written by Mr. Wf» Leybmrn^ 
which having been long fince out of Print, 
although much enquired after, as being the 
beft Ireatife of the Globes extant, is now 
again revived, being much Correfted and 
Improved with many Additions. My only 
Ddign hereby is. That it may be ufeful to 
excite and encourage fuch as for want of a 
plain and eafie Infroduftion, are content to 
be ignorant and carelefs of thefe fo excel- 
lent Sciences : And that it ftiay to young 
Students give them fuch ufeful Notions, as 
may induce them with the ilnore Eafe and 
Pleafure to advance into the Study of deep- 
er and larger Mathematical Contemplations 5 
which is the real Defire of 

R. Morden. 






THE 



COIsfTENTa 

^ A Defer ipio» «/ *^e Ptolemean .^e«». 

•^■^^ j*,. Page 5 

<'/jra|Jiopernican ^;». 4 

•- ofrnTychonmi Sj/Jkof. 5 

^i&<?^ <? Sphere if. 7 

W%<«^ « Ghk is. 8 

<»f *^? Ce»fer. 8 

of the Poles. o 

<^*^« Axis. Q 

'^Ofthe Brazen Meridian, 9 

Of the Hour Circle and J», 

dex. 10 

. „ o : I or ^Ae S^adrartt of Alti- 
Mficial Globe} tude. 10 

requifitefar taa'] Of the Wooden HorizMf.i i 
K*»g it fit for 0- Of the Semicircle of Pofi- 
per at ion. \ tion. ." 12 

. 1 0/ the Nmical Compafs. 
Of the Celejiial Globe. \\ 



The Appendents 
belonging to \an 



The 



The CONTENTS. 

Of the Unes^ Circles^ de- 
' Celefd 



The Imaginary 
Lines and Cir- 
cles eontzrued. 
to ^he itt tht 
Concavity of 
tlie Heavens, 



-the 



limated 

Glebe. "" "13 

Of the BqHin0tal and its Zf- 
fes. 13 

Of the , AVwff fOf. the E^ui- 

'' noBiat. I-' i ■ "'14 

Of the Eclifttet^md its Vfis. 

Ofth Cloture f. - . /^ 7 

Of the Tropidk. , . ^ tS 

Of the Arm^mJmarmck, 

, Circles; ^;: -18 

Of the Starry Heaven. I9 

Of the Fixed Starr. ' '" 5b. 

Of their SHbjiance. ib. 

Of their Light. '" 20 

Of their SciutilUtion. . Jb. 

Of their Number. 1 1 

Of their Difiance. 23 

Of their Magmtudes. 25 

Of the hnages or figures, cdled ConfiellatioHs, 

draxan upon ihe Celeflial Globe. 26 

Of the Nifad>er of ConfieUathns dratvn vpon 

the Globe, and their Names. Ftrit in the 

Northern Hemifphere. 26 

Of the Twelve Signs or Cof^Uatlons of the 

"Lodiack^-^ andfirSi^ of tie Northern Signs. 

3' 

Of the Confiellations of the Zodiavk. in the 

Southern Hemijphere. 33 

Of 



r The CONTENTS. 

Of the CoMJlellatioui of tfx Southerft Hemt- 
fphere vehich are rclthosit the Zodiai:ki 55 

The R£afoMs that induced the Ancients to bring 
the Stars into thefe Shapes. 37 

O/Vu Uaca, or the Mill^y Way. 38 

Of the appearitrg and Mfappearifjg of fame Stars 
ibid. 

Of the Planets. 39 

i/tfip to reSifie the Globes, fi^^'^S them for w/e 
in any Latitude or Place of the World. 41 

Prob. I. 77je Day of the Month kjioxon^ either 
according to the Jiilian er Gregorian Ac- 
coKtif^ to find the Sun's Place in the Eclip^ 
tick, r 44 

Prob. 2. Uje Place of the Sun kjtown, tofind 
the Day of the Month in either of the Ac- 
counts. 45 

Prob. 3. The Latitude and Snn's PUci given, 
to find the Sun's Declination. 46 

Prob. 4. To find the Sun's Amplitude. 46 

Prob. 5. To find the Sun's Right Afcenfiotf.\y 

Prob. 6. To find the Sun'x or Stars Oblique 
Ajcenfion. 48 

Prob. 7. To find the Afcentional Difference. 4^ 

Prob. 8. To find the time of the Sun j rifng 
and fitting. 49 

Prob. 9. To find the Length of the Day and 
Night. 50 

Prob. lo. To find the San's Meridian Alti- 
ticde, and his Deprejfion at Midnight, ibid. 

Prob, 1 1. When Tmltght begins and ends. 5 1 
Prob. 



The CONTENT SL 

Prob. 12. What Altitude the Sm Jball have 
at Six of the Clock^tn the Mormng^ or Even^ 
ing. 55 

Prob. 1 3. What Azimuth the Sun Jhall have 
at Six of the Clocf^ 54 

Prob. i^. At what 'Hour the Sm jhall be up*- 
on the EaU or We!t Azimuth, 5 5 

Prob. 15. What Altitude the Sun jhall have 
when he is upon the Eaji or WeJi Azimuth. 

■56 

Prob. 16. What Altitude the Sun Jhall have 
at any time of the Day. ^ 57 

A Table, Jhewin^ what Altitude the Sun Jhall 
have at every Hour of the Day^ ii0' the be^ 
ginning of every of the Twelve Signs of the 
Eclipticl{. 5 7 

Prob. 17. What Altitude the Sun Jfjall havCy 
he being upon any AximuXh. 58 

A Table^ JJjewing what Altitude the Sun /Ijall 
have^ . he being upon every Tenth Azimuth 
from the Souths in the beginning of each of 
the Twelve Signs. 5 9 

j^rob. 18. Ti? Jind the Suns Azimuth at any 
time.' 60 

Frc'h. f^. To find the Hour of the Day^ the 
Altitude of the Sun given. 6 1 

Prob. 40. To find the difference of Latitude 5 
<?;% to kpow hovp many Degrees the Pole wuji 
he citvated or deprjfcd^ to make the longeji 
D:iy in any Latitude an Hour longer^ or the 
jb')rieii an Hour Jhortcr than it ii vn our La- 
thiidc. 6 2 



I 



The CONTENTS. 

Prob. a I. How Mitch mujl the Sunv IkdiHd- 
tion increnfe or decreafe, to mek^ the Day 
Artificial one Hour longer or Jhorter, than it 
TPat at the time propojfd. 64. 

Prob. 25. To find Tp'at mtmkr of Days are 
contained, between the Days of Lengthning 
or Portning one Hour, at any time of the 
Year. 65 

Prob. 24. To find the Ixttgth of the longed or 
fjorteji Day In any Latitude. 66 

Prob. 25. To find the Longitude and Latitude 
of any ?,tAr. 6y 

Prob. 26. To find the Right Afcenfim. and 
Declination of a. Star. 6S 

Prob. 2 7 . To find the dijlance of two Stars. 69 

Prob. 28. To knotc jvhat Stirs vpHl he upon the 
Meridian at any Hour of the Night. 7 i 

Prob. 29. To kpow what Day in the Tear any 
Star fi^all be upon the Meridian at Twelve 
a. Cloc\ at Night. 7 r 

»Prob. 50. The SuaV Place, and the Altitude 
of a k^own StAT given f to find the Hour of 
the Night. 72 

Prob. 3 r. The Altitade of Aldebaran (or any 
other Star^ being given in a knorcn Lati- 
tiidcy to find the Star'j Azimuth. 72 

The Latitude of the Place, and the Decli- 
nation of a Star given, to find 
I Prob, 52. Its Right Afcenfion. 75 

Prob. 55. Its Afcentional Difference. 74 

Probi 



The CONTENTS. 

Prt)b. 34. //^/ Amplitude. 74 

Prob. 35. The Semidiurnal Arch^ and the 
time *;&^^ Aldebaran (or any other $tzx)con^ 
tinues above the Horizon. 75 

Prok g6. At what' Hour ( any time of thq 
Tear) Aldebaran comes to the Meridian, j 6 
Pfotx 37. At what HoHr (or any time of the 
' Tear [) Aldebaran ( or any other Star ) ri- 
' fetkwfehkih. . y6 

Prob. 38. At what Horary Dijiance from the 
' Meridian^ Aldebaran will he due Eaji or 
'Weft : And what Altitude he Jhall then 
have. 77 

Prob. 39. What Altitude and Azimuth Alde- 
' baran (or any other Star) jhall have, when 
fx Hours dijiant from the Meridian. 78 
Prob. 40. To find what Altitude and Azimuth 
any Star hath^ when he is at any Horary Di- 
pdncefrom the Meridian. ibid. 

Prob. 41. Having the Azimuth of a Star, to 
find at what Horary Diftance that Star is 
from the Meridian^ and what Altitude that 
"Star then hath. . 7^ 

Prob. 42. Concerning the Poetical Rifing.and 
Jetting of the Fixed Stars. 80 



Another 



f 
t- 



The CONTENTS., 



Another way of working levcral Problems 
at one Pofition of the Globe. 



Prob. I. "the Latitude and th SunV place in 
the Ecliptick_, f:ivert ^ to find. 

1. TSfSunV Declination. 2. Hit Right A f~ 
cenfion, ^. His Meridian Altitude. ^.Hir 
Di^attce from the Pole. 5. His Dcprejjiott 
at Midnight. 84 

Prob. 2. The Sun's place and the Latitude 
give»\ to find 

I. His Amplitude at Rtfing. 2. The Point of 
the Compajs he rifeth upon. :{. The Hour of 
his Rifing. 4. His Oblique Afceafion. 5. His 
Difference of Afcenfiott. 8$ 

Prob. 5. To find, i. The time of the SunV 
fettin;^. 2. Hit Amplitude. 3. The Point 
of the Compafs that the Saufets upon. ^.His 
Oblique Defeenfion. 5. The Afcnfional Dif- 
ference. 6. The length of the Day and 
Night. 86 

Prob. 4. To find the Hour of the Day by the 
Globe when the Sun /hines. 87 

Prob. 5. r/je Latitude the Sun's place and the 
Hour given ^ to find 

The SunV Azinfuth.ik Suns Altitude, andthe 
Point of the Compjft he k then upon. , 88 

ProbL — 



The CONTENTS. 

Prob. 6. The Latitude the Suns Place and 

the Azimuth given, to find 
The Sun'/ Altitude ; Hour of the Day 5 and 

the Faint of the Compafs he is upon. 89 
Prob. 7. To find the Altitude^ or Height of the 

Pole ty the Globe j when the Sunjhines. 90 



Trigonometrical Problems^ 

IntrodiUU&n. 9 1 

Of the Definitions and Affe&ions of Spherical 
Triangles. 92 

Of the Solution of 5pcrical Triangle upon the 
Globe. 96 

Of Right-angled iSpherical Triangles. 9S 

Qfe I. The tw> Sides (or Legs) being gi- 
ven, to find the Hypetennfe and the An- 
gles. ^ 98 

Cafe 2. The Hypotenufe and the Side (or Leg) 
being given ; to find the other Leg^ and 
the Angles. 100 

Cafe 3. The Hypotenufe and one Angle being 
given^ to find the two Legs and the other 
Angle. 10 1 

Cafe 4. One Leg. and one Angle being given 3 
to find the side the Hypotenufe and the other 

Angle. 102 

Cafe 



The CONTENTS. 

Gafe 5. The two Acute Angles being given ^ ta 
find the Sides. 104 

X)f Olique-angled spherical Triangles. 106 

Haw to exprejs theTriangle upon the Globe, 1 07 

Cafe I. The Three Sides heing given jto find the 
Angles. 108 

Cafe 2. The two Sides and the Angle eemfre- 
hended between them being given^ to find 
the other Parts of the Triangle. 1 10 

Cafe 3. The two Angles with the Side compre-^ 
hended between them^ gi^^'i to find the other 
Parts of the Triangle. i>ri 

C^fe 4. The tiw Sides with the Angle being 
given^ to pnd the other Side and An* 
gles^ 115 

Cale 5 • The two Angles with the Side being 
givenj to find the refit of the Trian- 

Cafe 6. The three Angles being given jfi^ the 
three Sides. y-' rii7 

Theorem. The Sides of any Spherical triangle^ 
nay be turned into Angles •, ^ g>ntra^ the 
Complement of the Great eft Side^ or Greateft 
Angle (to a Semicircle) being taken for the Grea- 
teft Side^ or Greateft: Angle. 119 

How a Perpendicular » to be let fall in any Obli- 
que Spherical Triangle^ thereby dividing it into 
two Right-angled Triangles. 120 

Conclnfion. 131 



For- 



The CON TEN til 



Horologiographical Problems. 

IntroduQ:. Of the Diftin^iion ofVlains^ upon which 
Dials are to be made. 125 

Prob I. To make an Horizontal Dial in any La- 
titude. 

1. By the Globe. i2p 

2. The Geometrical Confirtdlion of this Dial. 
figure I. 130 
Prob. 2. To make a Verticial Sou^ Dial. 

J. The Operation by the Globe. 131 

2. The Geometrical ConJiru3ion of this Dial.' 
figure. 2. 132 

Prob. 3-. To make a Vertical direll 'North-Dial. 

Prob. 4. fio make a direll Vertical Eafi or Weji 
Dial. 

1. The ^^ration by the Globe. 134 

2. The Geometrical ConftruSion of thefe Dials. 
figure 3. 134. 
Prob. 5. To make a Vertical Dial declining from 

the Souths Eafiward^ or Weftward 30 deg. in 
the Latitude oj ^x deg. 30 min. 
1 The Operation by the Globe. 13^ 

'^The Geometrical ConftruSion. 13P 

Of direS South-Reclining Dials. 141 

Of a South Reclininglefs than the Complement of 
the Latitude. 143 

Of a South plain Reclining equal to the Comple- 
ment of the Latitude. 144 

0/ 



The CONTENTS. 

g. Of A South Plain declining more than the 

Complement of the Latitude. 144 

Prob. 7. Of North-Rerlining Dials. 145 

1. Of a North-Plain Reclining Icfs than the 
Latitude. 1 47 

2. Of a North-Plain Reclining equal to the 
Latitude. 1 48 

^* Of a North-Plain Reclining more than the 
IjOtitkde. ib. 

Prob. 8. 0/Eaft^ Weft dire& Recliners. 149 

I. The Operation by t/je Globe. ib. 

Prob. 9. Of Declining^ Reclining ^ dr Incli-' 
ning Plains. 152 

1. The Operation by the Globe. ib. 
iThe Geometrical Confiru&ion dfthis Dial 1^6 

AJirological VtckAcms. IntroduSion. 159 

Prob. I. Haw to ereH a Figure of the Heavens 

in the Latitude of London, according to 

to the ( efieemed^ Rational way cfKcgio 

montanus* 160 

2. To Ere^ a Figure of the Heavens for the 
furementioned time^ according to Campa- 
nus. 168 

5. To EreS a Figure of Heaven^ according 
/(? Alcabitius. 171 

4. To ErelJ a Figure, according to the way pre- 
fcribed by Ptolemy. 174 

Prob. 7. Having the Longitude and Latitude^ 
or the Right Afcenfion and Declioation 
of a Star, Planet, or Comet, how to Jindl 
the Place thereof upon tl:c GVJbfc^ onA. \o 
vvtfert it therein if mcd re^wn^. ^1^ 



Bs 



the CONTENTS. 

J. By the Longitude a^dlAUtud^^ven. 177 

2. By the Right Afcenfion and Declination 
given. 178 

Prob. 3. To hjttm in what Hou(e, or under 
what Circle of Pofition, any Star, Planet, 
or Point of the Ecliptick //* ih. 

Prob. 4. 0/?^e Planetary Hours, haw to find 
the Length thereof and what Planet it is 
that Rcigneth any common Hour of the 
Day or Night 180 

J. To find the Length of a Planetary UoHtat 

anytime. 181 

2, To find what Planetary Hour of the Day or 
Night /> /V. 182 

5- To find whdt Planet governetb that Hour 
of the Diy. 185 



The Second Part. 

Of //je Sniflance or Confiittition of the 

Earth. 2 

Of the Ma^itnde of the Earth. 5 

Of the Meafttre of one Degree of a great Circle 

of the Earth , according to our Modern 

Geographers. 9 

Of the Scitnathn of the Earth. i ? 

Of the Imaginary Parts of the Earth. 14 

Of tl^ Zones, Sx. ib. 

Of Climates and Parallels. 16 

Ofthcfeveral Pofitions of the Earth. l8 

Of//,e Dire3 Pofition. ib- 



r 



The CONTENTS. 
Of the Pdratlel Pe/ttion of the Earth. 19 
Of nn Oblique Pojition. Iq 

Of the real partf of the Earth viz. Land and 

Water. a i 

Of the Wafer aftd its Parti. 29 

The Divifion of Europe iftto Kingdoms and 

Stater. ^6 

OfhCn. 27 

df Africa. 28 

Uf America. 39 

An Advertifement concerning Longtttude. 50 
Prob. I. To find the Longitude of any Place 

defcribedon the Glehe, 5^ 

Prcb. 7. To find the Latitude of any place. 54 
Prob. 5. The Longitude d»d Latitude of any 

piare being ^oivn, tafind the true Scitaati- 

on ofzt,thoHgh not exprejfed upon fAe Globe. 5 5 
pTohi^.ToJ/ndvchatJimc or Honr of the Day 

or Niglit it is, in any part of the Earth, ib. 
Prob. 5. Tofindtheaijlanceofanytvpoplaccsy 

hovpfoever fitMOte in rejpecf of Lovgitude and 

Latitude upon the Globe one front another. 

35 

Prob. 6. To find the Pofition, or what Pobtt 
of the Compafi a>y( two placer arefitnate one 
from another. 57 

Prob. 7. To kpow at any time in rchat plane 
of the Earththe Sun is in their Zenith. 58 

i!|r<ro. 8. Tlie difference of Longitude king 
kflovon^ tofiffii vehat Degree <7/tAcEcliptrek 
(idminattf^ at any other place at any time 
[npfed. Ki 



The CONTENTS. 

Prob. 9. Tojind out the fever al Pofitions oft Be 
lahahitants of the Earthy the DiflinSion of 
Skadovps^ the different Habitations^ &C ib. 

Prob. I o.Tofind out :h other DiJiinSfion of Ha-' 
i/Vr?rw/,viz.ALat3e:i, Peri3?ci,Antipodes. 42 

Prob. II. The Hour of th^ Day given ^ tok^oro 
what a Clocks it is^ in any other place of the 
Earth. 45 

Prob. 12* The Hour of the Day given at any 
one place J to l^ow what Places of the l^rth 
to which the Sun is in timr meridian at 
that time. ib. 

Prob. 1 3. The Latitude and Suns Place given ^ 
to k?m> the Length €f the D^ and Night 
in any place of the Earth. 44 

Prob. 14. The Latitude and Suns Place given ^ 
to find the time of the Suns Rifing and Set- 
ting in any place. ib. 

Prob. 1$. To kpow by the Globe when the 
Great Turk, /Ae Great Mogul, or the Czar 
of Mu{covy,JRi/i,D/w, and go to Bed. 45. 

Prob. 16. The Longitude ^if^ Latitude ^any 
Place being given, to find all thofe Places 
that have the fame Longitude and Latitude. 

Prob. 1 7. The Day of the Month, and Hour 
of the Day given, to find thofc Places on 
the Globe^ to which ike Sun is in their Me- 
ridian at that time. ib. 

Prob. 18. The Latitude of the Place, a^d 
Height of the Sun given, to find tlercoy 
the Hour of the Day. 47 

Prob. 



The CONTENTS. 

Prob. 19. The Hoar of the Day hewg given^ 
according to our vpay of reckg^ing in Eng- 
land, to find thereby the Babylonick Hour 
at any time. ib. 

Prob. 20. The Babylonick Hour being given^ 
to find the Hour of the Day at any time^ ac* 
cording to our vpay of reckoning in England. 

Prob. 2 1. The Hour of the Day being given ^ 
according to ow vpay of reckoning in Eng- 
land, to find thereby the Italick Hour at 
any time. 49 

Prob. 22. jR&e Italick Hour being givenjtofind 
thereby the Hour of the Day at any timt^ac^ 
cording to our way ofreckpning in England. 

ib. 

Prob- 2 3. The Hour of the Day being exaSly 
given ^ according to our way of reclining in 
England, to find thefeby the judaical Hour 
at any time. 50 

Prob. 24. The Judaical Hour being given to 
find thereby the Honrofthe Day at any timCj 
according to our way of reckoning in Eng- 
land. 5 1 

Prob. 7^. A Place being given on the Globe 5 
to find thoje which have the fame Hour of 
the Day with^ fhat in the given Place^ as 
alfo that have the contrary Hours ^ i. e. Mid^ 
night in the one^ when it's Mid-day in the 
other. 52 



/ 



The CONTENTS 

Prob. 26. The Hanr of the Day given in an^ 
placCy to find thofe places of the Earth^vphere 
ifs either Noon or Midnight^ or any other 
particular Hour at the fawe time. 53 

Prob. 27. The Day^ and Hour of the DJly^ 
^^^g gi^f^j *o fi^d thofe Places on the 
Globe Jin which the S$tn thenrifeth. 2. Thofe 
I in which he thenfetteth. g. Thofe in which 
its Mid-day. And Laftly, Thofe Places 
that are oBually enlightHedy and thofe that 
are not. ibid 

Prob. 28. The Month and J^ay being given ^ 
ds^ the Place of the Ntoon m the Zodi* 
w4« 4^ her frne LaOttide^ to find there* 
fy the^fu^ Honrwhenfliefhall rife and fet^ 
together with her Southing ( or coming to 
the Miridian) of thegiveit Place. 54 
Prob. 29. The Day and Bour of either a Solar 
or Lamar Eclipje being kpown^ to find by the 
Globe all thofe Places^ in which the fame 
will bevi/lble. 55 



Problems Z)feful in the Art of Navigation; 
IntrodH£lh?7 56 

Prob. I. To find the Latitude. $8 

1. By the Suns Declination, and Meridian- 
Altitude, ib. 

'2. By the Meridian Altitude of a kpawn Star. 

60 



3-fi^ 



The CONTENTS. 

3. By obferving of two Surs^ one being upoH 
the Meridian, and t/:^ other Bifing or 
Setting. 6 1 

4. Bji the Altitude of two k?awn Stars^ being 
^bothofthem upon the fame hlAmxkth or foint 

of the Compafs. ib. 

5. By the Altitude, Azimuth, aud Declinati- 
on of the Sun^ or of a kpctcn Star. 62 

6. By the Suns^ Or a Stars Declination and 
Amplitude. ib* 

7. By the Suns Afcenfional Difference and 
Amplitude. 65 

8. By the Suns or a Stars Declinatinn^ and 
the time that he is upon the Ej|2 or Wefi 
Points of the CcMiipals. ib. 

Prob. 2. Any two Places given ^ to find their 
Rumb. 64 

t^rob. 3. Having the Difiance failed^ and the 
Rumb you have Jailed upon given^ to find 
thej^ffirence of the two Places hoth in Lon- 
gil^fe and Latitude. 6y 

Ptdix 4. The Latitude of two places^ and the 
Rumb that the two places bear each from 0^ 
ther given^ to find the difference of Longi- 
tude of thofe two places^ and alfo their 
Difiance upon the Rumb. 68 

Adver'^ 






The CONTENTS. 



Advcrtifement. 7^ 

A J able (hewing from thefirjl Day of January, 
to every lOth. Day aftervpards^ the Suns 
placey aljo his Declination^ Right Afcention^ 
Oblique Afcenfion^ Amplitude of Rifing and 
Settings Time of Rifing and Settings and 
Time of Twilight's Beginning and Ending. 

.73 
J[ Table containing the Longitude^ Latitude^ 

Declination^ Right Afcention of "lO of the 
principal Fixt Stars for the Tear 1 700. 74 
Capt. Drake's Voyage round the Globe. 75 
Mr. CavendiftiV Voyage round theGldbe. 78 
Prob. I. The Day of the Month^ and the Me- 
ridian Altitude of the ^un grutn to find the 
Latitude of the place. 80 

f rob. 2. The Place of the Sun gitien^ to 
find the Height of the Pole, the Hour of 
the Day^ the Azimuh and Almicanter oftbe. 
Sun. ftt 

Prob. 5. How you may learn to hpow all the 
Stars in the Heaven by the CelefHal 
Globe. 82 

An Advertifement concerning the Proje^ion^ 
and Ufes of General and particular Maps. 

An Advertifement ccrtcerning Longitude, 87 

The End of the Contents, 



^ * 



■\ \ 



\,f 



I • 






..>- \ 



^e^ 







Aftronomical Definitions. 

Containing the fl 

UDIMENTS 

O F 

ASTRONOMY, 

AND 

XPLANATION 

O F T H E 

ft Sphere and G/ohe, 
INTRODUCTION. 

WHatfoever is to be known of the 
Order, Situation and Motion of 
thegreatBodics of the World, is 
all to be.found oat, by the OWer- 
Tation ofCeleftial Appearances ^ amongft which 
the firft, chiefeft and moft known, is that bjf which 
ifrefce the Sun, Moon and all the Stars, m every 
B 14 



I 



I 



^ INTRODVCTION. ^ 

24 Hours, to be mov'd about the Earth from Eaft 
to Weft ; and this by Aftronomers is call'd 
the firft 8r Diitrnat Afotion^ todiftingiiifhitfrom 
the fecond or AmuaL Motion, wiiich the Sun, 
Moou, and all the Planets are obferved ditferently 
to perform from E. to \V. 

Bcfides the Eclipfes of the Sun and Moon, there 
is obferved in the other five Planets, that they are 
not always direft, that is they do not always move 
according to the Courfe of the Signs; but fome- 
times Retyo^rade^ that is, they go back, and fome- 
tinicsareSf^f(o«rfj;y, thacis feen to fi:ay atthefame 
fixed Star : Alfo, that they go more, fometimes 
lefs to the North and South, and particularly that 
theSuperiourPlanetSji'/^. b, X and & turnfrom 
the Sun even to an Oppofition, and that then they 
are always Retrograde, and greaceft in Afpcift. 
But the Inferiours, !';>,. 9 and "i do not depart 
Jar from the Sun \ 9,littlemore than oae Sign and 
a half; 5, indeed not a vf hole Sign, and therefore 
that they fometimes go before, fometimes follow 
after the Sun,e^c. 

Many various Ways were Invented by the An- 
cient Philofophers, that they might Explicate the 
Phaenomena or Appearances of this variety of 
Motions ; fome introduced Circles concenlrick, 
having the fame Center to the Earth, with many 
Epicycles or lelTer Circles : Others, Circles Excen- 
trick with only one Epicycle. One fuppofed the 
Earth to move; Another made the Sun; the 
Author of the firft was Fytkzgoroi, the Difciple 
of Pjftrecides ; of the latter, Anaximander, Scholar 
to Tbales: both of them lived in the Time of cy- 
r«/. King oi the Perjians^ about 550 Years before 
Chrift was born. The Followers of Pythagoras were 
ThykUKSf EcfhmtHs, HtrMlldes of Peritm^ Jri- 
parcbHf 
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' INTRODVCTION. j' 

fturchus of Sitmos^ and the more mature PlMa. Of 
Ataximatider^ j4r!axageras, Democritiu^ Eudoxin^ 
Calippus, y^njieilc, fJippanhus and Ptolemy ^ who i 
Jinn. Vem. \ ^Q. much improved it; fo that it took 
place ill the Schools 1400 Years, and was called ( 
Ihe PteUmtan or jirifiaielitvi5yR.snK. 



A Vefcriftion of the Ptolemean Syftera. 



1-. This SyftetTl of the Heavens, and the Motion 
sf the Planets, fiippofeth the Earth to be fixed in 
the Center immoveable, and that all the Celeftial 
Bodies do move round it ia their Diurnal and 
Annual Revolution. This Syftem or Hypothcfis 
ihe Ancients fuppofed to* be divided into two 
Parts or Regions, f/cracWfiland Celeftial. The 
firftconllfted ot font Parts: i/. Thc£/jr//j ; ily. 
The Water , which together make one perfcft 
Body. Above thefc are the other two Elements, 
vK. ily. The /iir ■, and above that 4/y. Fire. The 
fecond ccmlifted of many Parts, viz., ifi. The 
Aioon^ 1. Mercury^ 3. Kenui^ 4. The Siw^ 5. M^^s^ 
6. 'Jupiter., 7, Saiiirn, 8. the Or^or Sphere of the 
Starry Hettven : Ail which Orbs or Circle!, were 

LJmagined to be carried about upon the Axis of 
the World, from £. to W. in 24 Hours, by the 
flpture of the Pnmum MahUc. See i-'f . I. 

BefidesthisDiornal Motion, by which the Pla- 
nets and Stars are carried round about from E. 
to W. in 24 Hours, by the rapture of the Primuiit 
Mobile upon the Poles of the World, they are fup^ 
pofed to have alfo a free and proper Motion of 
their own from W. 10 E. according to the Succef- 
■fion of the Signs, upon or near to the Poles of the 
^Cliptkk, each of them in a feveral mannei' and 
e of Time, W^. the Mcon in 27 d. asd almoft 
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4 INTRODVCTION. 

8*; Mercury^ ia $S d; Vems, which in her pre- 
ceding the Sun is called Lucifer^ but in her fol- 
lowing of the Sun is called the Evening Star, in 
12 days V The Sun, in a Year, or ^e^d. and almoft 
6 Hours ; Mars^ in 3 2 1 days j yupirer,, in 1 1 Year, 
I o Months and i6 Daysj Saturr/^ in 29 Years, 5 
Months, 1 5 Days. 

Of the Copernican Sylbem. 

This Hypothefis feemed unreafonable to the 
Pythagoreans -J and therefore they divifed another 
Syftem of the World, which Nich. Opermcia of 
7%orn mPrujfia^ who Uvcd about the Year 153*. 
ji. C. revived and improved the long ncglefted 
Syftem of the Worldf excogitated by Pythugortu, 
as aforcfaid. Set Fig. 11. 

Tht Principles of which Hypothefis are thefe ; 

1. The Sun is placed in the Middle or Center 
of the World, and of all the Planets, and hath 
no Circular Motion, but only Central Dpon its 
own Axis ; which is peformed from W. to E. in 
25 Days, 9 Hours and a half.. 

2. That the Sun by his Rotation on his Axis 
makes all the Body of Fluid either in this our 
rorrex or Planetary World, and the Planetary 
Bodies therein pofited by Vertue thereof, to be 
alt carried about the Sun, from the W. to E. as 
their proper Center, not in perfeS Circles, but 
Elliptick Paths or Orbs, every one in time exaQly 
proportional to the Magnitude of his Orb and 
Diftance from the Sun : So are the fecondary 
about the Primary in their proper Centers, alio 
in Elliptick Orbs,every one in time proportional 
to their diftance from their primary Planet, or 
Center of their Vortices. 

ily; 
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ily. That the Earth is one of the Planet: 

liavug a two fold Motion, the Diurnal upon its 

fewn Axis in 24 Hours; from Eaft to Weft; 

r i^hereby allits parts arealtcrnatelyenlightned and 

t day and night, Succeffively enjoyed. And her An- 

Lnoal Motion about the Sun, which is made upon 

l^ePolesoftheEcIipcick, betwixt the Orbs of d" 

r^nd 5 whereby all places by courfe enjoy Spring, 

\Sttmmer^j4iitumii^ and Wi>3ter. And that the MoOQ 

|js moved about the Earth, as her Center ; where by 

afon of the annual Motion of the Earth, fii2 

ath not only relation to the Earth, but by confe- 

j^nence to the Sun, as the other Planets have. 

4/^. That as the Earth is environed with the 

ISphereof the Moon,fo are fome,if not all,the other 

) primary Planets in like manner encompafled with 

their Moons,or concomitants ; as Jupiter his Satel- 

I Utes or Circumjovials, and Saturn his Ring, &c. 

' 5/y. That by the Diurnal motion of the Earth, 

. the valtmotion of the Stars, zad primiimmohiU^ a 

I taken away; and by the Annual, the Epicycles of 

l'theSuperiors,afld theFiifiiciousExcentricksofthc 

r Inferiors areaboliflied : likewife all Anomalies (or 

I Irregularity) in their Motion, as to Longitude antl 

|jUtitude,whetherStatioaary or Retrogradeceafe, 

ud moll: exaflly anfwers all appearances. 

Of (fceTychonian Syfitm. 

Bat Tycho Brahe the nohle Dane^ who with an 

Heroical bravery, cnterprifcd no lefs than the ' 

bilnftauration of the whole Science of Aftronomy, 

T^iking the Epicycles oil'ioUmy^ and the two- 

)Id Motion of the Earth, according loCoptrni- 

propofed another Syftem of the World, 

placeing the Earth in the Center of the Moon, 

B i S\iSt 
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Sun and Starry Orb; admitting the Diurnal, 
Rotation of the Earth, about her Axisin 24 Hours 
from E. to VV. But the Sun to be the Cenert,of 
the other five Planets, inftead ofaprimumMobile j 
yetfo, as that not the Inferiour, but the Superi- 
or Planets only, encompafs the Earth with their 
Circles; {o that Mar j^ is fometime nearer to the 
Earth, than to the Siin. And laltly, that the 
remote Sphere of thefixed Stars, iscarried about 
the Earth, by a molt flow Motion of 2^11 
years, according to the Series of the Signs. 
Therefore to thofe three bodies The Moon, 
Sua and Stars, there really belongs but only one 
Simple Motion, and that Spiral or Elliptical, 
towards the Weft. But to the Sun, and all the 
other Planets ^except the Moon) moving round 
him, he fuppofed carried about the Earth once 
in a Year, from W. to E. By this contrivance 
he avoided the Imputation of tliat abfur'd opinion; 
of ths PtoUmeans J that the Sun, and with him all 
the Planets, and fixed Stars, were carried round 
the Earth, once a Day. And alfo that he attri- 
buted, lefs Motion to the Earth, then the Coper- 
nicoHs -J and that never the lets the appearances of 
the Planets, would be as well reprefented as in 
that Hypothefis. But (hould the Earth be moved 
in the Place of the Solar circle^ and the Sphere 
of the fixed Stars adapted to the Sun as the 
Center, This Tychanick , would plainly appear 
Xo]x the Coper nican Syftem. See %. 111. 

However, that the knowledge of-Afirommy and 
Gtegraphy, might be the more eafily apprehend- 
ed, and truly reprefented to our view and fancy ; 
The Ancients, with the confent of fuccceding 
Ages have with much pains and Induftry, nor 
only invented, but alfo commended to pc 
fterity X\iQ Sphere or Globe, Aftri 
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Aftronomical Definitions. 

Containing the 

RUDIMENTS] 

O F 

ASTRONOMT, &c. 



What a Sphere «. 

AMatniid^ ar ArmiUarj Sphrre, (Omit' 
ting the Geometrical DeEoition of 
a Sphere^ in relation to my prefent 
purpofe is , yln j^jfronomUal Jnfim- 
tnetit made of ftvtral Circles, fo fitted togeiher^ as 
thereby the better to exprefsand repre/tnt ta the Fancy 
the Motion! ^nd ajiptarmctt ef the Celefiial b»diej, 
according to either the Ptolemean »r Copernican 
Hypochefis. 

Thefc Material Spheres either in Wood or 
Brafs,are now more exaftly made and better con- 
trived than any formerly done, and may be pro- 
cured at a more reafonablc rate ; and in opera- 
tion may be applycd to praf^icai Ufes, as the 
Globe is. 
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1^ Afironemiedl Defmtiotfs. 

contains 60', 3600", 2itfooo'", 129S0000'" 
So that when we fpcak of a Degree, we mean the 
3tfo part of a Circle great or Small. 

The Reafon why this Circle is divided iata 
four Nineties, is becaufe the Elevation of the 
Pole, or Latitude of any place cannot be above 
jiD Degrees. 

The Ufes of this Circle are, to find the 
Latitude of places,the Right Afcenfion and Decli- 
nation of the Stars, and to Elevate the Globe to 
any Latitude. 

OfiheUoMt'Cixchofid Index. 

Upon the Brafs Meridian is fitted a Small 
Brafs Circle, whofe Center is the Pole of the 
Globe, and is divided into 24 Equal partSj repre- 
fentihg the Hours of the Day and Night ; which 
in the Revolution of the Globe is pointed to with 
an hdex, which is fitte d to the Pole of the Globe. 
It's ufe is to fhew the time of the Sun, Moon, or 
Stars riling and fetting, and the time of the Day in 
any part of the World. 

Of the Qiiadrant*/ Altitude. 

Tliere is atfo another appendant relating to the 
Meridian^ called the Quadrant of Altitude, 
which is a Thin Brafs Plate, divided into 90 equal 
parts or Degrees, and fitted with a Nut and a 
Screw to move to any Degree upon the Mtridim. 
Its ufe is to meafure Oiltances, Altitudes, and Li- 
mits Aumuths and Almicamxru 
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Aftroaomical Defimttons, 
Of the Wooelen Horizon. 

Befides the Body of the Globe, there is aIG» 
•noexeJ a Certaia frame of wood which is calf- 
Jed i'ne, Hariz-oa \, the upper pl.ine whereof is a 
broad wooden Circle encompalUn^ the Globe, 
having two Notches, the one in the North^ the 
other in the So«(/j part; being made fit to cow- 
tain the BraTLen Mendiari, that the Globe may 
move into any policion ; In the upper Plane where- 
of, are feveral Circles delineated. The Firll: or 
ianer Circle, is <livided into iz equal parts or 

Signs ; every Sign having its Name, Nature, 
nd Planet it governs placed to it : wbofe 
Names and CharaiJters are, ylriet the Ram T ; 
J'auTM the Bull tf , C'emini Tlie Twins E, Cancer 
*e Crab S, /.« the Lionel, /•^f^o the Virgin 
W, L>l>raths Balance ^, Seifpi^tbe Scorpion"!, 
Sagittarius the Archer f, Ca^ricornia the Goat 
V, A^xarim^ the water Man ", Pifces the Filhes 
"■€. And every Sign is again divided into 30 
qaal parts or Degrees, and numbered with 10, 
Jo, 30. 

Next to the Circle of Signs is a Kalender or 
^AhnaKMhy according to the old Stile ufcd by 
«s hare in EngUnd^ called the T«'/.wi -, which is 
divided into the 12 Months of (he Year, viz. 
'January , FehrHary , &c. to December, every 
month being fubdivided into its number of Days; 
wbereunto is annexed the Names of the Fefttval 
dsrys. Next is a Kdwder of the New Stile, now 
ufed in many foreign places, Inftituted by Pope 

I Gregory yi\\\. in which the Months begin lodays 
jboner than they do in the other. TheLaftisa 
Circle of the Winds, divided into 32 eijual parts. 



i 



» a JJifOHomieal Def/titio/ts. 

called points of the Compafs, according to the 
Number of winds which areobferred by our mo- 
dern iVrt*i|4roj'/-, by which they defign forth the 
Quarters of the Heavens, and theCoaftand Bear- 
ings of Countries. The life of the Upper plane 
ofthe Horizjin is to diltinguifli the day from nighty 
TliiRifeiwsaA Setting of XhtSim^ Starij and /'/«- 
nets,, and for the finding the Jii.imuths, jimpli' 
tutie, Tmlight, &c. 

Of the Semicircle of Tofitim. 

This is a halfCircIeof Brafs, fixed intbeln- 
terfeftion of the Meridian md Hori7.on. And is 
tomoTCupaad down between the ^mrfi-w and 
HorizM \ and is divided from either end with i o, 
20,30, &c. to 90. And is chiefly ufed in ^^0- 
1^ and Dialling, and therefore is not ufaally Ibid 
with the Globes, unlefs deiired. 

Of the NauticalCompaCs 

This is a Small round Box, about 2 Inches and 
■ half Diameter, placed upon the Bafts of the 
Horiz.on^ wherein moves a Needle touched with 
a Loadftone, which direfts to the N. and S. whicli 
points muft be placed Parallel "wifti the N. and S. 
Points of the Honz.on. The life of it is to place 
yourE, W, N, and S. Points of the Globe, to 
correfpond with thofe in the Heavens. 

This much may ferve for the Appendances cir- 
cumjacent to the Body of the Globe : proceed 
we tiierefore to the. 
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Celefiid Globe. 

The Starry Heaven, that glorious Canopy, 
fflnbroidered with thofe Sparkling Diamonds 
which hang upon the Dusky cheeks of the Night, 
'^ a rich Jewel in an t/£thiofs Ear, is reprefented 
jinto us by the CeleflUl Glohe^ becaufe upon its . 
'Convexity are Artificially placed all the Stars 
jind ConitcUations, Lines, Circles, and other Ap- 
jpearances, in that order and place as they are 
TJaturally Situate in the Concavity of that Orb or 
5$phere. 

Of the Lines, Circles, &c. Delineaied t^on t 

Celeftial Globe. 

For the better Underftanding of the Celeftial 

[Clohe^ and for the more cafy determinating the 

'Motions^ ProgrejfioNS^ DifianccSy &c. OfthcHea- 

fcrenly bodies, there are certain Imaginary Lines 

id Circles, conceived to be ia the Concavity of ' 

le Heavens ; and therefore Delineated upon the 

'Surface of the CekfiiAl Cl^e. 

Of the EquinoSlial. 
This is a great Line encircling the Globe, 
:cqually dillant from both the Poles ; and divides 
the Globe into two Hemifpheies : That next the^ 
N. Pole, is called the N. Hemifphere ; the other * 
next the South, the Southern Hemifphere. All 
laces that lie under this Circle have a Perpetual 
l^uinox^ that is, days and Nights equal ; for 
lis Circle, in ail pofitions of the Globe, except 
a Parallel, is half above and half under the 
>riz.tn i when the Sun comes to this Circle, 
hich is tmcein the Year, he msk«s the Oey aad 



1 4 jiJlroMomical Def^iiioiit, 

Night equal to all the Inhabitants of the Earthy 
viz.. in the beginning of .Aries, which with us 
isaboutthe loih or iith of Afarch'j and again 
iniLiha, whicli isaboni the Jlthov i^th of Sep- 
tember. Icis divided fas all great Circles are) 
into 360 Parts or Dcgrecs,3nd cath Degree fubdi" 
vided into IcfTcr Parts, called Miiiutes;and every 
Minute into 60- Secqiids, and To f o Thirds a ad 
Fourths, if fiich exaitnefs be required. This Cir- 
cle meafureth the Qiiaiiiity of-ylnifcialaaii Natu- 
rddays^ boun&ic. therefore itsdcgrces are called 
Tempora, times ; and is fome times, upon the 
New Globes, divided into 24 hours, 15 degrees 
to one hourj for 15 timesa^malcessCodegrees ^ 
and every degree is 4, minutes, for 4 times 15 is 
60 minutes, or one Hour: and therefore ufeful 
in making, and (hewing the reafon of Sm-diah. 
From this Circle to either Pole, we reckon the 
Xtedinatisn oHhz Sim ov Star, an.AXh^Latiliidtoi 
Tlaces : upon this Line alfb we number the High 
and ObliiTjtteylfccTjpcnioHhc Sun and Stars^^zadupoa 
it we mcafure the Lovgitude of Places. It is the 
fame Line with the hcjuaior, vponthzTerreftrial 
Ckhc^ only that remains fixed and inmoveable, 
tiis variable J or at leafl: it mult be imagined to 
move in the Hcavpis. 

Of r/jrMoticp of the Equinoifiial. 

One of thefe two muft needs be granted, either 
the Motion of the Sth Sphere or Starry Orb from 
W.to E.upon the Poles and Axis of the Ecliptick, 
or elfe the Progrefs of the Equi?iai}ical points into 
the Precedent Signs. Now that the Firft is not 
to be admitted appears maiufgftly, becaufe that 
th« 
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the fixed Stars have not at all changed their 
Situation in rcfpeft of Latitude: Therefore the 
othermnfl:s needs be granted vi\. the Motion of 
the Equinodtial : Hence it comes to pafs that the 
Stars move not, bntare by the Procefllon of the 
Equinox left behind the Equinoftial Cohirc ; 
and alter their Longitudes. For the fiilt Scar of 
Aries which in the time of Mcton the yitbiman 
(who lived about 43 1 years before Chriflr's time) 
was in the very vernal InterfeSion : But in the 
year i 572 when Tycha obfcrved it,'twas found to 
beiniv", 37'of S^c/fi, and will according to his 
opinion fintlTi its Revolution in 2541 2 ycars,which 
is above a Degree in 70 years; of which more 
, hereafter. 



0///jf EcHptick. 



Bnodial at Obli-^HF /}>igU> '\ai T and =^,3nd declining 

■ *om it 1^" . 33' towards each pole of the World- 

fo that it toucheth the Tr»pieh in s and iT ; And 

whofe Poles areConfcqnenily 23*. 30' from the 

_ Poles of the World. This Circle divides the 

:intotwo Equal pares called Hrmifpiieres^thc 

We Northtrny the Other Stiithrm^ according to 

"ieir pofition next to the N. or S- Pole of the 

Vorld. ♦ 

his Cirdc is divided inro r2 equal prrti, 

■hich are cilled the 12 Signs, whofe Names and 

|larafters[|^rfe Horizon] called ^\io Da^ttatemo- 

, the Signs of the Zodiack being marked with 

: Figure, Charader and Name of the Sign be- 

mgingtoit : and eachof Chefe Signs ace divided 

bto 30 equal parK called Deg*ffos Tlic whole 

9atauiuig^<$o'. 
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So that whtn any thing is faid to be in 
Sign* whether a fixed Star, a Wandering PlancC, 
or New appearing Comet, it is Included in one 
of the 1 2 parts which arife from the aforefaid Di- 
vifionof the Heavens : And fo in this fenfe the 
Sui],or the Sun's place isfaidtobein fuch a Sign; 
asT, WeV. by the Greeks, who in their Lan- 
guage calla iivingCreature C'^a^ or C'"c'>=i' for every 
Sign except one is a IivingCreature ; Others wiU 
have it fo called of(«i'j Life becaufe the Suns moti- 
on under it procureth Life unto living Creatures. 
Under this Line the Sun and the reft of thePlanets 
finifli their feveral Revolutions the Sun direftly 
under it, bat the reft of the Planets have all of 
them their Latitudes and deviations from this 
Line, by reafon of which their digreflions and 
Ejctravagancies, the Ancients afligned the Eclip- 
licfc 1 2 degrees of Breadth : but modern Aftrono- 
mers by reafon of the Evagations of Mars and 
the Moon, have added to each fide two 
degrees more fo ; that the whole Latitude is 
confined to i6 degrees which breadth is called 
the Zodiack. 

As all the Meridians defcrib'd upon the Ter- 
reftrial Globe meet in the Poles of the World, 
So all the Circles of Longitude, being drawn 
through the ii Signs in the CeUfiial Globe, 
riPtct in the Poles of the Ecliptick ; upon which 
PoIes,the Sun and Planets move according to their 
proper motion from W. to E. contrary to their 
diurnal motion oa the Poles of the World from 
E.toW. 

The life of this Circle is to (hew unto us the 

place and Annual motion of the Sun : upon ic we 

reckon the Longitude of tbe Stars ; aad fiom it 

.we 
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c count their Latitudes. The Year, the Months, 
md the 4 Seafons of the Year are determined by 
And under it we fee the Dcfefts and Eclipfcs 
of the Sun and Moon. 

Of the CoUires. 



So called from two Greek words KjA=f , or Ki- 
ifir^ Mancut^ maimed or defeftive, and 'ot/V, 
,^^,aTail ; becanfc in au Oblique Sphere they 
[vefome part unfeen, as if they were maimed 
wanting. They are two great Circles culting- 
le another at right Angles in the Poles of the 
'orld ; The one paffing by the beginning of 
■'Arici and Lihru^ two Equinoflial Signs, aad is 
therefore called the EqmnoElial CoUre ; The other 
palling through Cancer and Capricern, two Sol- 
ftitial Signs , and is therefore called the Soljli- 
'lal Collin, ixomSotflice, fvlii fiaiie., becaiife the 
in feems to fland. ThisGolure pafleth through 
le Poles of the World, andalfo of thcEclip- 
tick i but the other palleth through the Poles 
of the World only. Thefc Colures divide the 
Ecliptick into tour equal Parts, viz.. into Aries^ 
Cancer., Libra znACajirUorn., which are called the 
CitnlinAl Points: for according to the Sun's en- 
trance into them, tte Seafon of llie Year is al- 
tered ; for at the Sun's entrance into T, which 
is about the Tenth o^ March ^ till he comes iiifo 
s about the Tenth oijune, makes Spring, from 
thence to — about the Thirteenth of Se^trmhcr is 
Summer, from thence to i? about the Eleventh 
or Twelttb of Dece/nher makes Autumn , from 
thence to y again makes Winter. 

The Gradr::tion of the Colures in the Celeftial 
Globe^ if geuerally omitted in moft Globes- Bne 
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if the Equinodial Colure were graduated from the 
Equiaoftial towards each Pole of the World, and 
the Solltitial Colure graduated from the Ecliptick 
towards each Pole thereof^ the Decliaations and 
Latitudes of theStars:TheRefolutions of Spherical 
Triangles, would be mu.ch more plain and eaflly 
performed by the Globe. 

Of tht Tropicks. 

Twenty three Degrees and a half from the 
Equinoftial or the Equator, there are two fmaUet 
Parallel Circles which are called Tropicks^ and are 
the bounds of the Ecliptick. That on the North 
lide of the Ecliptick is called the Tropick of Cancer^ 
where the Sun hath the greatefl: North Declina- 
tion, and makes our longeit Day and fhortefl: 
Night, which is about the nth of June. The 
Other on the South fide of the Equinoftial is cal- 
led the Tropick of Capricorn^ in which Point the Sun 
hath its greatelt Southern Declination, making 
our Ihorteft Day,and longeft Nightjwhich is about 
the 1 1 th or 1 2th oi December. 

Of the Arftick ^»^ Antarftick Circles. 

At the fame diilance from the Poles of the 
World as the Tropicks have fron> the Eqiiinoftial 
Circle, and the Poles of the Ecliptick from the 
Poles of the World, viz^ 23 deg. 30 min. are 
defcribed two fmali Parallel Grcles : That near 
theNorth Pole, is called the jir£Hcl Circle ^ the 
Other in the South, is called the jintarSlick Circle, 

The Ancient Greek Authors, and ibme of the 
Latine alfo, afligned no certain diilance to theft 
Circles from the Poles : but made them various 
aad mutable according to the diversity of the 

Eleva- 
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Elevation of the Pole, or divers Pofition of the 
Sphere ; and therefore defined the Ar^icl Circle 
to be the greateft of all thofe Circles which are 
always in fight, and toucheth the Horizon in one 
Point, and is feen all above the Earth ^ and l;he 
AntarEhick Circle to be equal and parallel to it, and 
lie wholly under the Earth. 

And thus much^ may ferve for the Imaginary 
Lines and Circles conceived to be in the Conca- 
vity of the Heavens, Vtd. Fig. VI. Proceed we 
therefore to Ipeak 

Of the Starry tteaVcd. 

This is the mofl: Noble Part of the Univerfe,ia 
which (encircling the Terreftriai Orb at unmea- 
furable diftances) fparkle the innumerable Lights 
or Stars, in the immenfe expanfion of the Firma- 
ment. Thefe Celeftial Lights are either fixed as 
the Stars, or Erratick as the Planets. 

Of the fixed Stars. 

Theie are (aid to be fixed, bec^ufe they always 
keep (at leafl; to our fight) the &me invariabio! 
diftance from one another, 9pd from the Eclip- 
tick, as if th^y y?ere fo many L,Qcid Points fixed 
in the Celeftial Firmament 

Of thiir Subftaoefc 

The Opinion of Philofophers concerning this 
are Various : Some thought them to be of a fiery 
Nature \ Others to be partly earthy apd partly 
fiery : Some conceived them to h% of the fame 
Matter as Exhalations and Vapours, partly ^que- 

C z ous^ 
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ous, partly aerial. Our Modern Aftronomers 
fuppofe them to be compounded of Elementary 
Matter formed into fiery Globes, partly liquid 
and partly folid ; the liquid being fluid and move- 
able like tlame. 

Of their Light. 

Though many Phylologers have thought their 
Light to be borrow'd from the Sun, yet moft 
now agree that it is innate, fliining with their 
own proper Light as doth the Sun : And that as 
the Sun hath feveral Planets carried about him, 
fo alfo that the fixed Stars have other Mundane 
Bodies, like Planets moving about them, though 
notdifcerned by us, by renfon of their valbdi- 
ftance from us. 

Of their Scintillation. 

The Caufe of this is varioufly hinted at by fe- 
veral Authors. j4riftotU adlgns the Caufe there- 
of to their Remotenefs from our light, by which 
they are weakly, and as it were by a trembling 
wearinefs reached to our Eyes. Others afcribe 
the Caufe thereof to Refraftions , and therefore 
iay, that Sirim ^aA Procyon twinkle or glimmer 
more than any of the reft; becaufe they ne- 
ver afcend above 45 deg. above the Horizon. 
Some fuppofe it to be from their quick and fwift 
Motion about their own Axis, by that means ma- 
king a more fudden Variation in thofe Radiant 
Objeds than the Eye can purfue. Cajfendm con- 
ceives this twinkling of the fixed Stars to be from 
that innate Light they are indued with, like that 
of the ^Q, fparklizig and calttog forth fuch quick 
darted 
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darted RaySjasourweakfiglit cannot behold them 
without that trembling PalTion. fieveiiw racher 
imputes their twinkling to a Conftant Evibration 
of Lucid Matter, or a continual Expiration o£ij 
fiery Vapours, or Sffiuvia from their Celeltial"^ 
Bodies; in the fame manner as the Futguratioa*"! 
and Ebullitions iq the Body of the Sun. To con-r 1 
elude, in this they are particularly diftinguilhed. 1 
from the Planets, which have no fuch twinkling J 
m.OT gUmmeriog Light. 

Of I heir Number. 

If weconfidcr them only which are raoft n»*J 
I table and vifible, and as they are reduced to tf 
L degrees or fizes of Magnitude, befides i]\e NehM~ 
Ttfft or obfcure, we (hall find them according to 
y Ptolemy to be 1026. Pliny leckoa'd them to 160a. 
fiCopernitus io22. The noble Tycho obferved iU; 
[.his Horizon 773 i to whifh Kepler in his Rndalf^ 
r^/ffe Tables added 374, which made 1 147. Ric^ 
pe/o/wj in his Catalogue fees down 1468. Barijchius 
' tells us that Sayeri in his Vranornaria has 17^5- 
' The Number of Stars obferved by fJevelius at 
Damz.ick, and Mr. HalUy at the Hie of St. Helena^ 
were 1888. But if we refleft upon the abfolui;^! 
Number of all the Scars, we may conclude thetaj 
^ to be innumerable. GaliUus tells us, that by I 
LTelefcopehc difcovered in the Afterifm of t 
[ fletudes above 4c Stars ; and in the fpace betweA 
r the Girdle and Sword oiOrion^ no fewer than 9 
[ Sars ; and in little more than one Degree's fpan 
L& the Conftellation of Orim^ above 500 Stars \ 
T According to which proportion o{G.it%Uuk% Ob-1 
V fervation, there would be found at lead 61500] 
L Stars in that Conltellation j whereas by the ban' 
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Eye, there cannot be defcerned above (S3. 
Antemiis MartA de Rtitha in his Radio SyAertomy- 
fiic. affirms that in the fame Conftellation he hath 
diftinguillied above 2000 Stars : So that ifthe 
reft of the Conftellations v?ere alfo obferved, the 
Number of stars appearing by the Telercope, 
belldes what is difcovered by the bare Eye, is 
computed to be above loooooo stars, or rather 
inHnite in Number. 

Of their Diftancc. 

Far remote in this CdruUan Concameration of 
Stars, not well known whether in one Sphere or 
in feveral Diftances , forac vallly remote from 
others : So that this Univerfe of the Stars,is whol- 
ly undeterminable and incompreheniible both to 
ourSenfeand Imagination, no Limits thereof be- 
ing any where to be perceived \ for looking with 
larger or better Telefcopcs, ftill more and more 
Stars appear: Yet the Earth's Annual Orb had a 
fenfible Parallax to the Star in the Head of Draco^ 
which, according to Dr. //osFs Obfervation, was 
27" or 30" Seconds in the Winter Solftice,nigher 
to the Vertical Point oiCre^am- Collect ^thsa in the 
Summer : fo that the diltancc of the Star from 
the Earth was 13742 Semidiameters of theEarth's 
Orb: but whereas that Star was of the Third 
IVIagnitude, therefore thofe that are greater and 
nighcr untous, have alfo a greater Parallax ■, fo 
that allowing the Parallax of the Earth's Orb to 
the Stars, to be only 8" or 9" their diftance from 
the Eanh will be 28000 Semidiameters of the 
Orbis Aingmi , or 385144200 Semidiameters of 
the Earth. Ftttr Megirlmis Profeflbr of the Ma- 
thematicks ia the Academy of B>tftl, in his Syfiema 

Mitttdi 
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Mundi CafemicanHfn^ &c. trotn the aforefaid Ob- 
iervation of Dr. Hook^ ftates the diftance of the 
fixed Stars from the Syftem of the Planets, 50^9 
Stmidiameters of the Annual Orb •, every one of 
ivhich contains 1 2 millions of German miles : fo 
that the whole diftance of the fixed Stars contiins 
above (Joooo Millions of German miles. Ricao'- 
Uu tell us of five feveral ways of attaining in fome 
probability, the knowledge of their diftances, 
and makes the leaft Diftance to amount to 2 t cooo 
Semidimiettrs of the Earth \ the greateft bjing 
altogether uncertain by reafon of the profundity 
of their Orbs not to be determined. GallU/^ 
makes their diftances 1 3 046 400 Semidiameters 
from the Earth. And according to .Copernkm 
ftippofing the greateft parallax 10'/, the Diftance 
of the Stars from the Earth is, 47 439 8co Semi- 
diameters of the Earth : And the Diftance of the 
Sun from the Earth 1 1 50. Kefler made their di- 
ftance to be 142 745 428. Fondelhins 604. 589 312 
Semidiameters of the Earth ^ but doubtlefs the 
Diftances of the fixed Stars, are as divers as thofe 
€ff the Planets, and cannot be found out by any 
humane obfervation. 

Of their Magnitudes. 

Some of the Ancient Stoical Philofbphers 
thought, that the difference of the Luftre and 
magnitude of the Stars did proceed from their 
diverficy of Situation, as more or Tefs remote 
trom our fight : of this opinion was Manili^ 
Hs^ who gives this reafon, why fome Stars in 
Orion^ appear more obfcure then the reft, nm 

.qwd clara Minus^ fed quod magis alt a rerednnt. 

Tliefe magnitudes are various, according to the 

C 4 fuppofed 
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fupipofed diltances of the Earth, (et down by {e<- 
veral Aftronomers. Firft from the Obfervation 
of RIcchIhs. 

The greateft diftance of a Star from the Earth 
being fa ppofed to beiioooo Semidiameters of 
the Earth. 
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But for as much as the Copernicans opinion, 
makes the magnitudes of the fixed Stars, to be 
far greater j I fliall give you the Magnitude of 
one, of the firft Magnitude, Wz.. Syriusj and 
one of the leaft, viz.. j^lcor^ according to GaUUnSj 
and Kefler^ fuppofing the apparent Diameter^ of 
Syr ins to be iS'', of jUcor^ /^ff^ The Parallax 
made by the Earths motion, not to exceed i o\ 
and the Diftance of the Stars from the Earth to 
be 142 74^ 428, Semidiameters from the Earth : 
Then the Body of iS/nW, will contain the Body 
pf the Earth, according 
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and the Di-"^ 



ranc 
\ameterof5/./ 

.JriH 



GoUUhSj 82427572000 Jn/^j to con-v 4380 
Kefler^ 1367(^56371000 "j tain the 01-/^2550 

/ameteroftheV 
LEarth. J 

And the Body of Alcor to contain the Body of 
the Earth according 

And the Dia-' 

r- It ^ ^00 m^tCT of jllcon 

^GahUus, 91 553(^2688 1 ^^^^^j^ ^^eS f ^^ 

Kefkr^ 216000000000 JDlameter of\ *^ 

'the Earth. 

Thefe Magnitudes may feem ftrange to fbme; 
the Inveftigation whereof is a Work very diffir 
cult, if not beyond Humane Comprehenfion. 

But for the better Diftinftionof the bignefs of 
the Stars , they arc divided into 6 Degrees of 
Magnitude : The biggelfc and brightelt are called 
Stars of the Firft magnitude : Thofe next Infe- 
feriour in bignefs and brightnefs, are called Stars 
of the Second magnitude ; and fo they gradually 
decreafe to the Sixth magnitude, which is the 
Smalleft^ except fome few, which are called oc- 
cult, or Cloudy, or Nebulcfe : And thefe feveral 
magnitudes are expreiled on the Globe in feveral 
Shapes,as may be (een in a Small Table placed for 
that purpofe, on the CeUfiial Globe. 
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Of the Images or Figitres called Confiellations drawn 

upon the Celeftial Globe. 

Dr. Hood tells us, That the Stars were brought 
into Conltellartions for Inftrudion's fake : Things 
cannot be taught without Names , to give a 
Name to every Star, had been troubleforae for 
the Matter to devife, and for the Scholar to re- 
member : Therefore the Ancients have reduced 
many Stars into one Conttellation, that thereby 
they might the better know where to feek them, 
and being found how to exprefs them. 

The Number of Confiellations by the Ancients drawn 
Hpon the Celeftial Globe was 48. viz. 

In the Northern Hemifphere 21 . 

Firft, Vrfa Minor , Helice Minor & Cynofnra 
in Latine *, In Arabick Duh jilajgar^that is to lay, 
the Lejfer Bear in Englilh, and jilrncaba which fig- 
nifieth a Waggon or Chariot ^ by us call'd Charleses 
IVain made of Seven Stars, four for the Wheels 
and three for the Horfes ^ that of the Pole-Star 
being the fore-horfe. That Star in the tip or end 
of the Tail is called the Pole^Star^ becaufe nearefi: 
to the Pole of any other % and in the Year 1 700 
win be but 2deg. 14 min. from the Pole, and 
will come nearer and nearer to the Pole for about 
400 years,when it will be within half a degree of 
it, and then it will depart from it again for 1 270^ 
years together, till it comes to be within 42 deg. 
42 min. of the Equinodial, which will be in the 
void fpace between Draco and Lyra \ at which 
time Lyra will be almoll: as near the Pole, as the 

Pole- 
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Pole-ftar now is : And the laft Star in the flalk 
of the Dave^s Mouthy will be then very near the 
Southern Pole. The two bright Stars in the fore- 
part of the Bo^y, the Arabians call jilferkathan^ 
by our Seamen the hrightes of the Gaurds. 

2. The Second is, Vrfa Afajor^ Cnlifte Magifto^ 
Lat. The Great Bear^ Englifh j Dith jilacher^ in 

Arabick ; by the Greeks "A^y^.G-^ iK'.yA & i\*ick 
The firft 5tar in the back of it is called Dub. JtAr 
i^o;^^ and that which is in the flank is cilled 
Ailrae or Miz^ar by Scaliger. The firft in the 
Tail is called jiUare^ and by Scallger^ AUath. 
Both thefe Bears are by the Greeks called a ^»f «, 
which fignifieth a Waggon or Cliariot. But this 
name doth propeily belong to thofe fcven bright 
Stars in the Great Bear, by us called Charleses 
IVairtj and by the Arabians Bencth As^ or rather 
B9nep9 afch. And by imagining a Line to be ex- 
tended by thofe two Stars in the Bcarh Rump, 
you may find the Pole-ftar, and alfo the Pole, 
if you fancy the Pole-fiar, and the next to it to 
make an Equilateral Triangle , lefs than three 
degrees with the Pole , in a ftrait Line between 
jtlimh and the Pole-ftar. 

3. The Third is called Draco^ G^ rrago^ Graec. 
£^9iw»\'^ Arab. Alanin^ and RasAben'^ by Scaliger 
Has Tabert. Eng. The Dragon. It lies wreathing 
betwixt the Two Beari^ and hath ftars in every 

one of the 1 2 Signs : And the Pole of the Eclip- 
tick lies in the midft of it. 

4. The Foarth-il Of/^mi, a King of Ethiopia^ 
in Arab. Alredaf^ it hath one Star called Alde^ 
raimin^ which fignifieth the right Arm. By the 
Phoenicians PbUures , that is Flammiger-y by tte 

5. BMf^ 
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^. Bootes^ Grsec. BubulcM , and AfRophyUx _ 
,Lat. Ciijlvs ErymAnckydos Vrfxy Eng. the Keeper of 
the Bear, Arab. Alhava^ that is rociferMor ^ and 
jilfamfch Alramtch^ that is the La.nct hearer. Be- 
twixt tbe Legs of this Conftellationftandsa Star 
of the firit Magnitude called by the Grxc. and 
Lat. ArBKTtu^ by the Arab. Jlramech or Somech 
Hctramsch^ by the Heb. called Gnafch or Afch^ 
which lignifies a Congregating, or gathering to- 
gether. 

6. The fixth Conftellation is Corona Borea, e^ 
Crtofia margarita^ the Northern Crown^ or ArUdnes 
Crown. By the Ai'abiaas called Adiiafihe mali., by 
the Greeks Srs»a»^B4eiiS-, whereof thebrigh- 
teft 5tar is called AlpheccAy id eji Solntia ^ by fome 
called alfo Mmic. 

7. Hercules ^ OT Egenafi ^ in Arab. AUhetihale 
rech'^hAtchj that is one falling upon his Knees, 
by the Greeks Eiy^uMi ryy*^. In Lat. Ingtm- 
cutHm, Gtniculater^ GenunixHi^ Saltator^ Nifia^ or 
Nixus : That Star in the Head is called Rm A- 
cheti, or Ras Algethi j another in the Arm is cal- 
led Mayfic \ and the laft in the Arm is called 
Aiaz.tm or MAaJim., which fignifieth Strength. 

8. Is the Harp , Lat. Lyra ^ (^ultHr Cadens ^ in 
Arab. Scallaf, and Alvakah^ that is Cadem Grsc. 
Ai/g? >«'iy-. The bright Star whereof is called 
Lncida Lyra^ by Alphonftts^ ^^i-^- 

9. liCygKKfy or Gallina^ Olor^ Mihtus^ Cycenia, 
the //ftf, or Sw.in J in Arab. -^W(^*g«and Altayry 
viz,, the Flying ViiUht^ in Grsec. Ki^Kuj^'Of K4. One 
Star whereof is called in Arab. Deneb Adigege, 
the Tail of the Hen^ and alfo Arided. In the year 
1600. a New Star appeared in the Brcall of the 
Sipan^ of which A>/i/fj- writ a Trad, after it had 
continued in the fame place 6 Years; beinga Star 
•boat the third Magnitude. 10. Is 
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1 o. Is Cajfiofeia^ the Mother of AndromtdM and 
Wife oiCt^htHs\ in Arab. DhAth AIcm-^^ the Lady 
in the Chair. In the year 1572. there appeared ia 
CafiopeU a new and great Star of the firft Magai- 
twde in Novemb. the i ith,which lafted 1 1 Mouths, 
of which Tycho Brake writ a large Volume. And 
others that obftrved it moft accurately could not 
perceive it had any Parallax at all, nordiftinguilh 
any difference betwixt its true and apparent place. 
One Star in this Afterifm is called Scheder by vfi- 
fhrnpis^ but hy Scaliger Sedir^ viz. a Brcaft. 

1 1 . Perfens^ in Arab. Chamil^ Ras Mgot^ viz. 
bearing the Head of Medufa , or Caput Gorgm'u^ 
That Star which is on the top of his left hand is 
called in Arab. Ras Algot , and in Hebrew Rofih 
hajfatan^ the Devit^s Htad. That which is the 
7th in Number, is called by AlfonfHs Alchctmh 
for jilchenibf by Scaliger jilgeneh^ which figni&cs 
a Side. 

1 2. jinriga^ the Wagoner ; Bellerophon^ Erich- 
thonius^ Ofihchus^ Heniochus^ Hifpolytus j in Gredc 
^HviityJ^:^ in Arab. Roha^ tf Memajfich Alhanam -^ 
The bright Star in the left Shoulder is called ia 
Grace. " Aig Capra^ ^ Hircus^ vS Capella^ a Goaf i iu 
Arab, jilhajok , or rather, Jilatod tefte Scaliger. 
And the two which are inhis left hand are calltd 
"Ef/xo/. Hadi, ^ jigni the Kids, in Arab. SacUtea;^ 
or rather Sadat eni. 

13. Serpeniorius^ jiquitcnens^ y ^^^S^^'£^^') the 
Serpent Bearer ; in Arab. Alhava (5 HaJaUhguc. Ia 
Oilober the dth. jinno 1(^05. there appeared a new 
Star in the foot of this Conftellation, being aboue 
the third Magnitude, and difappeared in Fchnt^ty 
the year following , of which Kepler alfo writ .1 
Book ; to which the more curious may hav« are- 

courfe for further Satis^£tion* 

14. Is 
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1 4. Is Serpens^ jingHiUa^ ^ Anguis^ ^ Ochiuchi^ 

in Arab. Alhafa^ Grsc/ofi> ''H^^^^yf. 

1 5 . Saginay ^ Tclnm , the Arrotp or D^rr j ia 
Arab, jilfejham ^ Jfinfe^ which Grotins thinks is 
derived rrom 'OiU. 

1 5. Aquila^ f^nltar Filans ^ the f^jj & or Flying 
Cryje^ or P^Hlture in Arab, Altayr^ ^ Alhaakkah. 

17. AntinoHs^ or Canymedes^ fo called by //4- 
^r/Vf» the Emperour, in memory of his Minion 
called Antinous, I find it not mentioned in the 
Ptolemean Tables; fb that anciently it was 
only fo many unformed Stars belonging to the 
Eagle. 

1 8. Ddfhinus , the Dolphin ^ & Arionis VeEter^ 
Grace. ^^hUy Arab. Aldelphin. 

19. EqnicHlus^ the little or Ujfer Harfe^ CapiU 
Eejuiy EcjuifextiOy HinmiUis in Arab. Kataat Alfa^ 

ras in Gr«c. nfolsaiViTT*, as it were the fore- 
part of a Horfe cut off. 

20 Pegafits , Eqiiits Al^tus , £9;^/^/ BelltrophoniSj 
Equus Prolans J & Eqims bornus^ the Flying or W7jf- 
ged Horfe ; in Arab. Alfaras Alathem j the StMron 
the right Shoulder, is called Almenkeb^ by us Mar*' 
hby ^nd alfo Seat jilfaras^ & BracUam Equi\ and 

that in the opening of his Mouth^is called in Arab. 
Enif Alfaras^ the Nofe of the Horfe. 

21. Andromeda J AvJ^fi^i^y in Arab. Alnutra 
AlmafulfeUy viz. the chained Woman : That Star 

in the Girdle is of the Second Magnitude , and is 
caUed Mirach in Arabick: By ScaUger Alizjtr* 
And that in the Southern Feet is called AUmac^ 
or rather Almaac^ viz. Sock or Buskin. 

22. Triangulum^ tht Triangle 'j in Arab. Alm^^ 
taleth^ & MutUuhum^ viZ. Triplicity. 

23. Coma Berenices^ CincinnuSj KifcN Bifirx>cN$ C^ 

TT^iMic®-. This Afterifm was anciently belong* 

ins 
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iog to the Sign of Leo ; But Conan the Mathe- 
matician ia favour of Ptolemy and Bereme, would 
have it called Bertmsth Hair. 

Of the 1 2 S'£»s or Confitlktions of the Zodiack, 
Mid fiyfi •/ f/.T Northern Signs. 

T The Firfl: is ^/-itj, the ittiw ; Phryxiim VeUtu, I 
Grasc. Kf/i', in Arab. AlhameL The oioft no- 
ted Star is that in his Ear of the third Magni- 
tude, from which Copcwcxjaccounted thePro- 
ceflionof the Equinoftial. 

« The Second is T*(r«/, the 5;(/l; FeHorEmofe^ 
Arab, jiltor^ or Ataur. That Star in tbe Eye, 
was called by the Arab. Jideharan^ viz. a very 
bright Star, & Haiti Altor, the Bulls Eye, by 
the ^o/pians called pAlUkiitm. Thofe 5 Stars Jn 
his forafcead reprefenting the Letter V. in Lat. 
called 5/fff;//rt or /:^*ii^j , by the Greeks T^Vr, 
or Va.H(. There are alfo a Company of Stars 
on the Back of the Bull by the Greeks called 
the/'/f(W«, Attmtiades., by the Lax.. yerglUiit^ 
by the Arab. ^MKHrt, by us the Seven Star s^ Or 
the Brood Hen. ] 

D TTie Third is Gemim\ the Trvint-y la Arabuil 
jUgeuzXy Cxfipr C7- Pollux^ Afolla & HertHles^X 
vihenctXhz Arabians ox Chddeamc^W it >^f't1 
/«■, (^ AbrMoltuSj for Afhcllan , d" 6'/'<(f /fjij, j 
/»/?e iWi^fj- .- That Star in the Head of PoUxA 
is called Rat Algeuz.t. I 

Tlte Fourth is C^nery t3\eCrah-y in Aralji.1 
Alftriarr. Three Srars io this Conltellaljoii *| 
tho fmall, are not uncelebrated by the Poets, I 
one in the Breatt called Prafape^ in Arab. Mti- 
tef^ the Crti/ or &«//; the other two ire the 
-^tf', viz, Afimf Aijirnlts ■> Btrt/^t. 

9. The 
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Sl The Fifth is Leo^ in Arab. AUfed or j4Uzetj 
fald to be the Lion which Hercules flew in the 
Nemaan Wood ; It hath two Stars of the firft 
Magnitude, the one called Cor Leonis , Regains j 
BtKTihi^Mi Graec. Kala Alafed & Calb. Ataxic t^ the 
Heart of the Lion. The other in the Tail of 
the Lion is called Beneb Alaz,et^ or Alafed Arab. 
Lat. Cauda Leonis •, The Tail of the Lion, by 
Alfragamis is called Afnrrtpha, 

TK The Sixth f^irgo^ lhty'irgin\ Arab. Eladatij 
Vtrgilio^ A^gino^ & Erigon j by others, Aflraa 
Pravivdemiatrix\ :7Kf^^(^^ '^f^^^^^H^ Almace^ 

dir^ Alarcf. AratHs calls her the Daughter of 
AJcraus^ & Aurora^ Others tells US (he was For^ 
tune^ or Ceres. Others lay Ihe was Pantheon 
the Daughter of Afollo : Of the Stars in this 
Afterifm, there is one in her right hand called 
by the Arabians Sanbale & HazSmetIt Alhacetj 
which (Ignifies an Ear, or handful of Corn ; 
in Grsec. ^p^^, call'd alio Alcimon^ alace Az.i" 
mech^ Vulgo Spies Flrginls^ & Arifia Sacra. ; 
The other in her Wing is called Findemiatrix 
"Ait^eAof, a Gatherer of Grapes. 

Of the Confiellations of the Southern Hemifphere^ 
and firft of thofe of the Zodiack. 

e; The Seventh is Libra ^ ^^g^ni^ ZuyU ^aij 
th BalLmce. Mr. Hews tells us, that this Con- 
ftellation was not anciently reckoned among 
the Signs ^ till the later Altronomers rob- 
bing the Scorpion of her Claws, tranilated the 
fame to Libra^ and made up the Number of 
the Signs j whence the Arabians call the North 
Ballance Znbenefchi Mali^ in Greek ')^Kn Bof«i@-, 
the Nmb €3fw ^ And the South Ballance Zttbc' 

nafge^nubif 
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i halge-nuhi j«ah Not*®-, the North Claw, Or Mr 

' z.an Miemin-, Libra dextra^ The right hand or 
Southern Ballame. 

ra; The Eighth is Scorpio, the Scorpion ; Arab. A~ 
latrab oxAlacr/tb : that Star in the Breafi: is called 
XeUbulacrab, that is the Heart of the Scorpion ; 
and that iji the end of the Tail is calltd Lefchar^ 
or rather Lefaih, vthich fignifieth Sting of any 
Venemous Creature ; It is alfo called, Schom- 
leky which ScaUger thinks, by Tranfpofitioa of 
Letters, is read for Mofclek^ Which fignifies the 
beading of the Tail. 

$ The Ninth is SagitariiUy Semivir^ Aritenens^ . 
inGr.Tor&in,, the-4refc«i in Arab. Ehufu, or 
Elcanfu, which fignifies a Bow. 

IT The Tenth is Capricervits^ theCo^f ; in Arab, 
A^eeli^ That Star in the Tail is called Dm?^ 
Algedi, the Tail of the Goat. 

— The Eleventh is yiijiiarim, Ganymedes, fiyraea- 
freles, the Waterman ^ in Arab. £/Wf///, whicK 
fignifieth a Bucket to draw Water in; in Gr. 
rJcw/.i^i ; The Tenth Star of this Conltellation 
in dextr a Tibia, is called in Arab. S-tiMf, which 
fignifieth an Arm ; and that Vltima in Bg'n- 
fioyie, is called Fomahant. 

X The Twelfth is Pifces^ the Fi/hes, in Arab. Al- 
ftmcha\ LiniimQT Nodits^ Is that whicb joynS 
Cbe Fifties. 

Of tht ConftelUtiotis ofjhe Southern Hemifphtre, 
which me wiikoui iht Zodiack. 

The Firft is Cm/j, Balsna^ f.)?t«, the Whale j 

In Arab. £/i<H>oj ; One Star is ca]kd Mtnkjr^ by 

Stititgrry Mtnkitr £lluiiios, t!ie Nofe or Snout of 

D the 
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the Whale : Another called Bcttn-BUiters, the 
Beily of the Whale : And a third, Demb Elhttim^ 
the Tail of the Whale. 

2. Orion, the Warriour '■, by the Greeks 'flpiaif, 
by the ancient Romans, JuguU \ by the Arab. A- 
fugif, 07- Al^ihhar : The firft fignifieth, a bold or 
forious Fellow ; the latter, a ftrong Man or Giant. 
There is mention made of Orion in Joh, chap. p. 
vcr. 9. ch. 38. V. 31. and ia Amos 5. v. 8. where 
the Word in the Original is Kefil, which fignifieth 
Madnefs, Rage, and Inftability. When this 
ConfteUation rifeth with the Sun, it caufeth great 
ftore of cempefluous Weather in all Places ; and 
anfweretb to the Arab. Word AfkgU^ whence 
filled by the Poets, Nimbofus, cr A^uofus Orion. 
That Star in his right Shoulder is called Jed Al- 
geuzj, or Bed Etgeuz-e ■, That in his left Shoulder 
is called BelUtrix, the Warriour ; That in his 
left Foot is called Ri^el Al^euz^e , or Al^ihhar. 
There are alfo Three Stars in his Girdle, called 
the Udiei Wand, or Golden Yard; and Three 
more in the Sword, vulgarly called, the £//, di- 
reflly pointing to the Girdle ; both which are 
very remarkable. 

3. Erida?!m, Niliis, Fluvim, in Gr. riowjios 5 
in Arab. Ahahar; that is, the River. The 
Nineteenth Star is commonly called in Arab, An- 
getenar, by Scaliger rather Anchertetenar, which 
iignifies the Winding or Turning of a River : 
And the 29th is called, Beemim^ ur rather Tliee- 
min, which fignifies any two joyned together: 
And the laft Bright Star in the end of it, is calletl 
Acharnaktri, that is, behind, or at the end of the 
River, and is commonly t :lled Acanur^ or A' 
cheruar. 

4. Lefusy ^tHttre ; Arab. Aierijiber, Cr.AayitU. 
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5 • Is Cants Major^ the Great Dog ^ Lelaps Al^ 
thelebj Alachbar^ & jilfahare ; & Al%emali]a i 
Arab, that is, the right Hand, or Southern Dog : 
The name Alfahare^ which is fometimes written 
Scera^ Scaliger thinks it derived from an Arabick 
Word, which fignifieth the fame that rS'qoooCia 
in Greek ; a Difeafe that Mad Dogs are troubled 
with all. Grotius doubts whether it fhould not 
rather be Elfeiri^ and fo derived from the Greek 
Word Ssifi©-. That Star in the Mouth is called 
SirtHs^ in Arab. Gahhor^ or Ecbar -, the brighcelt 
Star in the Heavens. 

6. Canis Mi nor ^ CnnicHla & Antecams^ia Greek,' 
n?oitwfl#i', Arab. AkheUb Alafgar ^ that is the Lefler 
Dog. Alio Alfahare-alfemaliU^ and corruptlj 
AigomtizM^ the Left Hand, or Northern Dog. 

7. Argo Navis^ the Ship ; Greek As>fi)f, Arab. 
Aljfefhina^ OX Sefhina^ called alfo Markeb^ wnicH 
jigntfieth a Chariot, in Gr. 'Aff^* ^dhAos^i^ a Sea 
Chariot; It has one Star of the firfl: Magnitude, 
called CdnopHs^ in Arab. Sohel^ or ^yhel^ by the 

Gr- K»V«ff&, by the Heb. Chefil^tefte Chri§lamanHs^ 
Bm AttHS Montdms makes Orion to be Chefel. 

8. ttydra^ or Hydriis^ in Arab. Alfhtgaxh^ ot 
Ap^yt'^ which fignifieth ftrong or^ furious. The 
Egyfttans caird it Nilus^ tefie Theon^ in his Com- 
ment npon AnttHs. That star in its Heart is 
GBfliRt^iEr^rr, by us, Cor Hydra. 

9. Croier^ the Cnf \ in Arab. Albatitta & Eliie^ 

wMch fignifies a Goblet, op ftapding Cup. 

10* CarvHS^ the 6V019, Atgitah^ Arab. 
. II. CentMurns^ the CfxrMAf, 'called MoTy^hort 
tnd Chiron^ in Gr. Xnf^r. la' thb hindier Feet of 
Chb Conftellation, are a com^atay oi^ Scars, which 
in regard they appear to the MaHners in form of 
1 Crofs, are called tlieCr^y/rrA Near this Con- 

D t . ftcllaciofi 



I 

i 



AJlronomicd Defmfions. ^^H 

ftellaiioa there are feveral unformed Stars, which 
in the year 1679- Mr. Edmund H.iliy, in memory 
of Charhs II, King of Gitat Gritaiv^ &c. who waS 
preferved by his Hiding in an Oak, reduced them 
into a Conftellation, and calkd it Rohur Ctro- 
linum. 

12. f^t-^,thefr;W5c^7?, caird,inArab. ^/iir, 
fignifying a Lionefs ; and A(fnbahhj that IE, a 
Wolf, orother ravenous .Beafi:. 

13. Ara^ or Thuribklitm, the Altar or Ceiiftr, 
in Arab. Almugamra. 

1 4- Corona Auflrdis^ the Southern Crown, in 
Arab. Alachil Algenubi. 

1 5. Yifcis Aitjiriniis^ the Southern Fi(h, in Arab. 
Ahaiit Algmubi : The bright Star in his Mouth, is 
called Piow -^/j«( ; that is, the Mouth of the Filh, 
now called Fomahant. 

There are yet upon our new Globes depided 
Twelve Conftellations more, pofited about the 
South Pole, which were firft added by Frrderick 
Hoiituian^ inhabitingon the IHaud S«f«^rrf; who 
obferved the Longitude and Latitude of thofe 
Stars, and reduced them into Conftellatioas, and 
narlled them as follows : , 

The I . Cj-wj, the Crane ; 2. Phcenix ; 3. Picw, 
the Peacock \ 4. Indus^ the Indian with a Dart ia 
his hand \ 5. Tencany the American Gooft, or Bra- 
jtliM Pie ; 6. Dorado^ the Golden Fifli, or. Gilt- 
head Ft[h ; 7. "Bifcis f^oUtts^ the Flying Fifli; 
8. HydrHiy the Southern Serpent j 9. The Came- 
iion*, lo. The Fly; ii.AvisIndica, theBirddf 
Paradice \ 1 2. Tri/^ului/iy the South Triangle. 
There are alfo Two other Signs added to the for- 
mer Southern Conftcllatioas, vix., Noah's Dtrvt 
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and the Vhanico^ur^ or Bittour • by the Spuniards, ■ 
Bamen^o. Thefe were fince obfcrv'd and reflified 
by the'lDgenious Mr. HalUy. 

There he Three feveral Reafons Tphi'cb inditctd the An- 
citnts 10 hr'mg the Stars into theft Shapes, 

Wt Firft, Thefe Figures exprefs fomc Property of 
.flieStars-, as thofe of the ^<immto behot and dry, 
for fo is the Ramm. And'omeda chained, betoken- 
cth Iraprifonnient ^ The Head of Mediifn cut off, 
fignifies the lofs ot that Member. Oiion, with his 
terrible and threatning Genrtire, importeth Tem- 
pcll , and terrible Weather. The Serpent^ the 
Scorpion^ and the Dragon^ lignifie Poitbn. The 
Bull infinuateth a Melancholy PafDon. The Bear 
inferreth Cruelty, C'-c. 

Secondly, Some of the Stars , if not precifely 
yctafteracertaiafortdoreprefentluch a Figure i 
and ttierefore fuch a Figure was adlgned them : 
As for example, TheCrown both N. and S. The 
Sforpion and the Triangle^ partly reprefent the 
Figures which they have. 

Thirdly, It was for continuance of the Memo- 
ry of feme notable Men, who either in Regard of 
fome worthy Deeds had well deferved of Man- 
Idod ; as Hercules^ Ptrfeiis^ &c. 

Who was the firll Author of thefe Conftella- 
tions is uncertain ; we received them from Pfo- 
iemy^ and he received thrm of the Flaionitl;s j 
fo that their Antiquity is great. Thyefies the 
Brother of Aireus^ is faid to have invented the 
ConftellatiOD of the Ramm. In the 38th Cliapier 
of Joh^ there is mention made of the Plei.idef, 
prietfy Aniitrm and MuzjLttroih^ which fomc i 

D 3 terpret ' 
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terpretthe 12 Signs. Job lived in the time of 
Abraham^ as Siderocnues maketh mentioQ ia his - 
Book, De comrnenfiirandu LocorumDiflaHtiis. ' f 

Of the Via Laftca, er Milky Way. 

This is a broad white Circle that is feen in the 
Heavens, and is defcribed between two Trads of • 
fmall pricks, running through feveral ConftcIIa- 
tions round the Globe. It is caufed by a great 
Number of littleStars conftipated in that Part. 
of Heaven fb fmall and thick, that we can per- 
ceive nothing but a confufed Light. About the 
Southern Pole are alfo difcovercd two white 
Spots, Teeming to be only two white Clouds, be-- 
ing a pale Aflembly of very fmall Stars, as in 
the Galaxy or Milky Way ; which are more clearly 
difcovered by the Telefcope , otherwife ioicon- 
fpicuous to our Eyes. 

StelLt Nehulofa is nothing but a Coogeries <rf ' 
fmall Stars, as the Nehulofa of OnWs Head hatl| 
21 fmall Stars : That of the Manger caQ'd Vrafeife 
in the Crah^ conliftof more than 40, &c. 

All the Stars are found increafed or increafing 
in Longitude about 51^ 48/' ^er Ann. and make a 
Revolution in about 2700 years, which is caufid 
by the Preceflion of the £quinox,from which thdc 
Longitude was wont to be reckoned, and not \l9 
any Motion of their own : yet many, if not XDfA 
of the fmall Stars, are found to move, fomewh^ . 
change Scituation and Magnitude ; nay, ibine U| 
have their Revolutions of AppMriog and pi^P* 
appearing in exad fpaces of time j as one in toe 
Breaft of the Swan hath a Revolution of about 
20 years -, Another in the Wh0U\ Neck, which 
appears fometimes 9^ the third Magnitude, 
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The Period of whofe Revolution from Itsgresteft 

-appearaDce to its leall, is about sssjdays; buc 

* the time from the firft Moment of its appearing 
firftof tlie lixth Magaitude, to the day it comes 
again to the fame Magnitude is about 1 20 days ; 

'' andthetimeof itsduration at its grcateft Mag- 
nitude is about I 5 days. Another in Andtomcdai 
Girdle. And another about the 5»<ik's He-id, viz, 
a little beneath it, amfini^ the Unformed, whole 
Longitudeis 1°, %z\ 26" and Latitude47 ', 25', 
2a" North, which finifheth its Revolucion vill- 
fible, invifible, increafinganddecreafingas that 
in the Neck of the WbnU \ only that makes its Re- 
volution in 1 1 Months, this in 10 ; alfo this ri- 
feth to its greateft Splendor, viz.. to that of the 
third Magnitude, and falJs from its and rife again 
to it in one Month's time •■, which is a very ftrange 
Phenomenon. 

There are mifiing two Stars of the fecond 
Magnitude in the Poop of the Ship^ and near the 
Greta Dog^ which after the year 1668, were not 
to be fcen. Above 100 Stars are found thus 
Moveable by accurate Obfervations, which have 
been mollly made of tliem fince 166^ which 
makes feme alter their Opinion, That new Stars, 
or Stars new appearing, are the weaker intennon 
of Nature, and when they difappear they fufler 
a DitToIution. A little time more will raanifeft 
more of this, EfvicUhitisCalumafertum. 

Oftht Planets. 

ThewandringStarsorPlanctswhichareianum-; 

ber Seven, f-i,. Saturn^ Jujiiier^ Afar j, Sol, rrmtit 

Mfiiiry^aai the vWoflw.'They are calily known fiom 

the fut Stars, the Sun and Mooa,by their great and 

O 4 vifible* 
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Vifible Light ; Saturn for that he is of a dull Lea- 
den Colour ; Jttpicer^ becaufeof hisSpIendidnefs 
and Azure Colour,being a large and bright Star ; 
MarSy becaufe of his Red and Fiery Appearance j 
f^ffw, byrealbnof her great and bright Body, 
appearing bigger than any Star in the Firma- 
ment : And further obferve, that Ihe is always 
feena little before Sun-riling, or elfe prefently 
after his Setting -, from whence Jhe obtains the 
name of jWflWHWf or Evening Star -, As {or'A^er- 
ciiry he is feldom to be feen, by reafon he is fo 
fmall and follows the Sun foclofe, that his Etody 
is wholly obfcured, unlefs at the very time of his 
greateft Elongation from him; The Planets arc 
alfo known from the fix'd Stars by their not 
Twinkling. As for all the Planets (except 
the Srtw, who is always found in the Ecliptick) 
they very often fliift and change their places (the 
Soperior, viz.. SatMrn, Jupiter^ and Mmrs^ not fo 
often as the Inferior, viz.. f^emts., Mercnryy and 
ths Mooii) being fometimes found on the North- 
fide of the Ecliptick , at others upon it, and 
fometimes on the Sonth-fide thereof; by reafon 
of which Alteration, they are never incerted on 
an Artificial Globe, only their Charafters arc 
fometimes figured on the Horizon, and are as 
follows : 

' Saturn-b., Jupttr % ., Mxrs^., Sol®^f^*nitj 9-, 
MerQsiry 3, Xht Mcen k ; alfo the £*■(/) ©. 

Having thus given you a brief Account of the 
fsveral Hypoihefes, and of the Explanations of the 
Lines, Circles, &c. of the Globe or Sphere, it 
will be convenient now to Ihew you the Ufes 
thereof, in the Solution of Problems of divers 
liindes : in the performance whereof , I ftiall be 
ttbth brief and plain. . And 

: .-, , , ►u 
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And whereas I forinerty faid, that divers Pro- 
blems may be rcfolved upon either Globe, it 
being in any pofition whatfoever (which will 
plainly appear hereafter) yet it will be more conr 
venient to have the Globe fitted and accommoda- 
ted with all its necelTary Appcndanw before you ' 
make life of it. And therefore my firft bufinefs 
ftall be, to (hew how to fix and fetthe parts of 1 
the Globe together, fit for ufe in any alligned La- 
titude or Part of the World ; and this 1 call • 
atiiijyhg af the Globe. 



How to ReBifie the Globes^ fi^^^'^g 
them for Vfe in any Latitude or 
Place of the World. 

BEing provided of a pair of Globes, the Me- 
ridian, Horizon and Hour-circle truly tur- 
ned and divided ; alfo the Ball truly hung, and 
the Meridian and Horizon (io all Pofitions) cut- 
ting each other at Hight Angles, the Papers truly 
joyned in their Parting, c^-c, you may proceed to 
Reflifie them in this manner. 

1. Put the Brafs-Meridian into the two Notches 
that are in the North and South- parts of the Ho- 
rizon \ the Graduated or divided part thereof to- 
wards the Eaft-point, and the blank or plain fide 
ot the Meridian cowards the Weft-point of the 
Horizon -, apd let cheMeridian reft in the Notch 
'phich u la the foot or botiomof the Horizop. 

2. Place 
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2. Place the Hour-circle about the Pole , fo 
that the Hour-lines of 1 2 and 1 2, do lie diredly 
over the Eafl: or Graduated fide of the Meridian, 
and that the point of the Axis do pafs diredly 
through the Centre of the Hour-circle ; fo ihall 
the two Twelves , one of them reprefent 1 2 at 
Noon, and the other 1 2 at Midnight ^ and the 
two Sixes, the one 6 in the Morning, and the 
other 6 at Night. Then put the little Index or 
Pointer upon the Axis, fo that it may move as 
you turn the Globe about, and lb is your Hour- 
circle Redified. 

4. Elevate the Pole of your Globe (whether 
the North or South-pole) according to the Lati- 
tude of that part of the world you are in : as for 
Example, iox London^ whofe Latitude is 51 deg. 
30 min. North ; (the Meridian being in the 
Notches of the Horizon, and alfo in that in the 
foot of the Frame, as is before direded,) Move 
the Meridian up or down in the Notches, till you 
find 51 deg. 30. min. of the Meridian to touch 
the upper pUne of the North-part ofthe Hori- 
zon : for then is your Globe fet to the Latitude 
of 5 1 deg. 30 min. 

5. For theRedifying of the Quadrant of Al- 
titude, this alfo mull have refped to the Lati- 
tude: Wherefore, the Latitude being 51 deg. 
30 min. count 51 deg. 30 min. upon the South- 
part of the Meridian, from the Equinodial-circle 
towards the North (or elevated) Pole \ and puc 
on the Nut which is at the end of the Qpadrant^ 
fo that the edge of the divifions of the Qjiadrant 
may lie diredly under the degrees of the Lati- 
tude, 



»■ 
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tnde, viz.. under % i dcg. 30 min. And then f(prew^ 
the Nut faft -, and fo is the Quadrant <^ Akitude 
redified alfo. 

Thefe ar$ the four principal things that almoft 
10 all Cafes muft be redified : for the Circle 
of Poiition, that feldom comes in ufe but in 

• Didlliug aadj^rai^jk, aii4 -therefore it is not 
ufually Made or Sold with the Globes j but 
when there is occafioq^r it, you mult redi- 
fie it as followeth. 

6. The two ends of the Diameter of this Cir- 
cle are to be placed in the North and South- 
points of the Horizon ; and it is to move up 
and down between the Meridian and the Hori- 
zon, and there to be fixed or held at any ac- 
quired place. 



Afironomicat 
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Ajlronomical Problems. 



P R O B. I. ■■ 

tht iAy of the Month imwn, either accortUng to the 
Julian or Gregorian Actourt^ to fnd the Sun's 
flace in the EcUpUck- 

SEek the Day of the Month ( in either Ac- 
count ) according as you find them placed 
in the Kalendar, and right againil it, in the 
innermolt Circle next to it, you fhall hare the 
Degree and Minute in which the Sun fliall be that 
Day at Koon. 

EXAMPLE. 

Let the Day propofed be the i Sth of OBober^ 
(iaihcjuliin^ or the l8th of OSo^fr in the Gre- 
gorian Account) which is St. Lukrh Day : Find 
this Month and Day in the Kalendar, and right 
againft it (in the innermoft Circle) you fhatl find 
5 Deg. 32 Min. of Scorpio, in which Sign and 
Degree the Sun will be upon that 1 Sth or 18th of 
OSlobtf. 

In like manner, upon the 24th of April, (Ju- 
lian) or the 4th of Mof^ (Gregorian,) (which is 
all one day) the Sun will be found to be in 14 
Deg. 32 IVlin. of Taurm. And fo of any other 
Day, 



^^ Afif gnomic aI Probler0: 

Day, as in the following Table, which flieweth, 

that upon 

f - JqI. Greg. deg.ffl. 

L ^anHtrj 7 17 28 9 Caprtrtdjip 

Ttbfahj 12 2j"l V" 4 38^P//fei }£ 

JHjrcfc 2; Wpr.3tf^TheJu»'splaee^i;2S^>4r(M y J 

CT<>| 16 aeS at>iooawill< ^^jScfw/ni III 

^ji/f 27^»£-7^,^ be in ii4i6^^ifO it J 

November 5 15 2341 JMrpjo |IL I 

P R O B. II. 

£y kaawing the Place of the Sun in the EcUptick, them 
Day of the Month in either of the Accbhms may i"* 

obtained : As foUowesh. 

SEek the Sign, Degree and Minute in whicllfl 
the Sm is, in the innermoft Circle of the J 
Horizon \ and right againft it, you fhall have the | 
Day of the Month in both Accounts. 



EXAMPLE. 

Let the Sun be in 24 Deg. of Gemini ; look il( 
the innermolt Circle for the Sign Gemini, and a 
gainft it in the Kalendar you fhall find the 4th 

jHfie^f Julian,) or the 14th of J««f, (Gregorian^) 

which is the Day of the Month. 

[n like manner, when the Sun is in 14 Deg. 
53 Mill, of Capricorn, the Day of the Month wil"' 
be found the 25th of December^ {Julian^ or t^ 
4th of January^ (Gregorian.') 

PRC(3 
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P R O B. III. 

The Latitude (y Deg. 30 Min.) and the SImi^s 
place in the Ecliptick (viz..) la 29 deg. of Taur$ti 
being given, to find 

The Stln's Declination. 

tDefini-' ■ ^He Sun^i Declination is an Arch of the 
tion.]] JL Meridian^ comprehended between the 
E^ninoBial Circle^ and that point of the Ecliptick in 
iPhich the Sun //. 

Praflice.'} Bring the 29 Deg. of Tastrns to the 
Brafs-Meridian ^ then fhaO the Degrees of thd 
Meridian contained between the Eqomodial find 
this point, be 20. So that the Declination of the 
Snn is 20 Deg. North, becaufe the Snn is in d 
Northern Sign. 



•i^ 



In like manner, 

deg. min. deg.min. 

umdeg>^ °°<bcfoundtobe>3 30 South. 
^C* 3 oosi J C ^ SO North. 

P R O B. IV. 

The Sun'i JlmpUtude. 

befini-*Tn/ft Amplitude^ is an Arch of the fbrim 
tion.3 ^ z/m comprehended between ihe Baft or 
Wefi^paints thereof^ and that point npon which the Sua 
d§th Rifi cr S€t4 

TraHicei} 
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PraSHceJ] Bring 29 Deg. of Taums to the Ho- 
rizon, and there you /hall find 33 Deg. 20 Min* 
to be contained between that,and the Eafl: or Weft- 
point, towards the Norths becaufe the Sun is in a 
Northern Sign, that is very near the North-Eaft 
by Eaft Point of the Compafs, as appears by the 
Points upon the Horizon : and that is the Am- 
plitude. 



And in like manner, 



deg. min. 

WhenCid 00 a 
theSwf J25 00 ni 
is in JI9 00 sar 
deg. C13 00 T 



The i'iw*s Am- 
plitude will be| 
from the Eafti 
or Weft found 



deg. mia. 

16 00 Northt 
30 30 South. 

17 30 South. 
9 30 North. 



P R O B. V. 



Tfjc Sun'i Right Afcenfion. 

Defini-^TH^^f Righ^ Jifcenfion of the Sun, or of a 
tion.] J. Star^ it that Arch of the EquinoBiAl 
which is contained between the beginning of Aries^ 
dtnd that point of the Ecjuino^ial which comes to the 
Meridian^ with that point of the EcUftick in which 
the Sun or Star is. 

Fra£Hce.2 Bring the 29 Deg. of Taurus to the 
Meridian ^ fo Ihall you find (upon the Equino* 
dial) 56 Deg. ^o Min. to be contained between 
the beginning of Aries and the Meridian : And 
fiich is the Sm's Right Afcenfioo vvhea he is iii 

the 29 Deg. of Tanrm. 



U 



Jfironomicul Problems* 
la like manaer. 




P R O B. VI. 

The ObUtjHt Afcen^on, 



2.6 

38 I 



Defini-'T^//'f Oblique A fztnfion of the Sun, or if 4, 
tion-3 JL S/if, is that Arch of the EtjuinoHial 
whith is tomprchendid hetxveeh the hegintiing of Aries 
4fidth4t point of the Ei^uinoliial which comes to the 
Eafi'potnt of the f/oriz,en^ with that joint of the £- 
ctiftick in which the Sun Or Star is. 

PraSiceri Bring 1% Degr. of Taurus to the Ealt- 
fide or Semicircle of the Horizon, then Ihall you 
End 19 Deg. of the Equinoftial to be contained 
between the beginning of Aries and the Eaft-' 
point of the Horizon j and that is the Oblique 
AfcenlioD of the Sm or Star, it being in the 29 
Degree of Taurus. 

In the fame manner, 

deg.tnin. deg.nu'n. 

Tl..s»»SlsooS^^°'>''n*£^''" 

y^lZir,S^l ^ «:^ cenlion wiU bc> 
f 3 00 Tj 



Pft Oft 
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Afirontmicd ProlfUms, 



P R O B. vir. 



Te find the jifceyfiond Differ encel 

Definition O'T"'^* Difference of Afcenfw)} 

JL other than the Difference of JJe- 
grtes^ between the Right ami Ohliqiie Afceiifen. 
Wherefore, fiibftraft the lefler from the greater, 
and the remainder will be the Afceafional Diffe- 
rence; which will he found to be lyDeg. i4Min. 
Or, The Afcen^ond Difference^ is that /pace of time 
tontaiaed between 6 of the Clock^either in the Morn- 
ing or the Evenings and the time of the Sun'j Rifng 
w Setting. Wherefore, 

P R O B. Via. 

To find the tinu ef the SunV Riffng 4tid Setting. 

•oShice.'jTyRiDg 19 Deg. of TaHriu to the Me- 
li ridian, and fet the Index of the 
Hour-wheel to t 2 of the Clock Southward : 
Then turn the Body of the Globe Eaftward, till 
29 Deg. of Tauruj touch the Eaft-fide of the 
Horizon ; and then will the Index of the Hour- 
wheel point out 1 1 Min. after 4 in the Morning, 
atwhich time the Sm« Rifeth. And if you turn 
the Body of the Globe about Weftward, till the 
29Deg. of Tii«r«j doth touch the Welt-fide of 
the Horizon, then (hall the Index of the Hqur- 
Circlc point at 49 Min. after 7 at Night, ar 
which time the Sun fetteih- 



P R O B,. 



I 
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So 
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P R O B. IX. 

To find thi Lingth of the D^y and Night. 

TraBia.TlT^VixTi the Globe abont^till 29 Dqg. of 
J[ Taurus touch the Eaft-fide of the 
Horizon j and then fet the Index of the Hour- 
Circle to the North (or undermoft) 1 2. Then 
turn the Globe Weltward, till 29 Deg. ofTaunis 
{ouch the Horizon on the We(t*Iide ^ and thea 
Ihall the Index of the Hour- wheel point at 3 H. 
38 Min. more than 1 2 Hours. So that the day 
is then 1 5 Hours and 38 Min. leng. And if 
you count the Hours between the North 1 2, and 
the Hour-Index, you (hall find them to be 8 H. 
and 22 Min. which is the length of the Night, 
the Sun being in 29 Deg. of Taurus. 




And fo. 



16 ooSl 
2$ ooTTl 
29 oolTf 
ijcoT 




Jfce}if. 

dig. 

d. in« 

521 12 
2552 

^ 6 30 






rife. 
ha m* 

4 3^1 

7 43 

7 00 

5 34 



SurCs 
fet. 
h. m. 

725 

417 
$ 00 
626 



length length . 

u. m* d* Du 
14 50 I 9 12 
2 34 15 28 
10 00 14 00 
12 52 I II 8 



P R O B. X. 



The Sun*i MeridiM^jHekudej and his Deprefpen at 
Aiidnight. 

THis may be eSeded, by adding or fubftrad'* 
ing of the Swi's Decliaation,to or from the 
Complement of the Latitude : For, 

Definition^ J^ i^ ^ ^ch of the Aleridian^ com-- 
frehended between the Interferon of the Meridian 

with 



» ^ 
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with the Horizjon^ md thiU part of the Meridian Hpm 
on which the SUn is at Noon or Midnights 

PralHce.2 Torn the Globe about, till the 70 
Dcg. of Taurus be juft under the Meridian ; then 
Ihall you find the number of Degrees of the Me- 
ridian^ which are comprehended between that 
pointand the Horizon, to be 58 Deg. 30 Min. 
which is the Meridian Altitude. And if you 
bring the 29 Deg^ ofTaurHs^to the oppofite point 
of the Meridian under the Horizon, the number 
of the Degrees of the Meridian between that 
point and the upper Edge of the Horizon will be 
found to be 1 8 Deg. 30 Min^ which is the San^s 
Depreflion at Midnight. 

In like manner, 

deg, min. 
Ji c C Id 00 SlOYou fliall 

a .'5 J^S 00 niC find the 

£ S J20 00 zsi Meridian 
^ *^ C^ 3 00 Y' J Altitude 

p R o B. xr. 

IVhen the Twilight begins and ends. 

Definition*!' 1 ^He Twilight beginneth^ when th 

1 Sua is 1 8 Deg. below the Hori' 
z,on before its Rifing ^ and it endethj when the Smi 
€omis to be 1 8 Deg. below the Horiz^on after in 
Sitting. 

Praaice.2 The Globe Reflify'd, apd tht Snn in 
29 Deg. ciTanrHSj find the oppofite point tfiere- 
unto, which is the 29 Deg. of Scorpio^ and bring 
that point, as alio the Quadrant of Altitude, Wh 

E 2 of 




AJlroKomicd Problems. 
of them oil the Weft-lide of the Meridian; and 
then move both the body of the Globe, and the 
Quadrant of Altitude alfo, till the 29 Deg. of 
Scoffw^ lie direftly under 18 Deg. of the Qua- 
drant of Altitude : Which done, keep them both 
together, and then fee how many Hours the In- 
dex is removed from 1 2 i which you fliall find to 
be I Hour and 8 Min. So that Twilight begins at 
8 Min. after 1 in the Morning. And this being 
taken from 4 Hours 1 1 Min. the time of the S«»'« 
Rifing that Day, there wil] remain 3 Hours 3 Min. 
whicS is the length or continuance of the Tn>(- 
Urht. Alfo, if you double the time of the be- 
gmning of Twilight t Hours 8 Min. you (hall 
have the length of dark Night, which will be 
but 2 Hours 16 Min. 

In like manner, if you would know when the 
Twilight endeth after Sim fetting, you muft bring 
the 29 Deg. of Scorpio, (the poiuc oppofite to the 
Sun) on the Ealt-fide of the Meridian, making it 
and 18 Deg. of the Quadrant of Altitude; to 
meet; then the Index will ftiew 10 Hours $z Min. 
and till that time of Night doth Twilight coo- 
tin ae. 

And fo, 




And if you go about to find the time of the 

beginning and end of Twilight ; all the time that 

the Shh is pafiing frooj 2 Deg. of Gtmim to 30 

Deg. 
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Dcg. of Cmicer^ which is from about the 12th of 
M^^ to the 1 2th of Jnh^ you fhall (ind that 
there will be no Twilight at all, but aU chat 
time continual day : for all that ipace of time, 
the Sun never delcendeth fo much as 18 Deg. 
under the Horizon, in the L^atitude of 5 1 Deg. 
30 Min. 

P R O B. XIL 

ITfe^ Altitude the Sun fliatt have^ at 6 of the Clock 
in the Morning or Evening. 

Defini-'Tp/fr yiltitude of the Sun, or of a Star^Scc. 

tion.] X ^ ^^ ^^^^ ^f ^^ Azimuth or f^crticd 
Circle J ffffpfg through the Zenith and Nadir Points 
mid the body of the Sun or Star^ counted from the 
Horizjfn to the Sun or Star: Andallfuch Azimuths 
tfr Vertical Circles^ are reprefented by the Quadrant of 
jUtitudel 

^ Note^ That this Problem is only in ufe, when 
the Sw? is in the 6 Northern Signs : For the 
Sun is never above the Horizon at 6, when 
he is in Southern Signs. 

PracHce."] Bring the 29 Deg. of Taurus to the 
Meridian, and fee the Index of the Hour-circle to 
12^ then turn the Globe about Eaftward, till the 
Index of the Hour-Circle come jult to 6 a Clock : 
Then holding the Globe there, lay tl\e Qjiadraat 
of Altitude juftover the 29 Deg. oi Taurus^ and 
there yon (hall find it to cut 1 5 Deg. 30 Min. of 
the Qpadrant. And fuch Altitude iball the Sm 
have at 6 of the Clock in the Morning, and the 
(arae at 6 at Ni&ht. 

£ 3 Awl 



i 

i 



54 JJframmkal Proilems^ 

Andfo, 

y deg.mia« deg.iii. 

When thc^ ^^ ^ ^ jl^dcaS wiU be?-" ^^ 
^^^^ di3 oo r S found toUc 342 

P R O B. XIIL 
^4f Azimuth the Sua /^^/Z /7^^ 4t fix of tin 

Clock. 

Defini-np/fe Azimuth is an Arch oftho Horixjm^ 
tion.]| JL comprehended between the Eaft^ Weft^ 
'fJorth or South points thereof^ and the interfeStion ef 
a Vertical Circle jpajfin^ through the Sun or Star whojo 
Azimuth yon feei. 

^ Note^ This Problem is of lift only when the 

Snn is in Northern Signs. 

TraShice.'} Bring the 29 Dcg. of Taurus to the 
Meridian , and fet the Index of the Hour-wheel 
to 1 2 ^ then move the Globe till the Index b*e 
upon 6 \ and holding the Globe there, lay the 
Quadrant of Altitude juft over 29 Deg. of Tk*. 
THs : Then (ball you find, that there are 77 Dcg. 
14 Min. of the Horizon, contained between the 
Interfedion of the North-part of the Meridian, 
and the Qpadrant of Altitude, which is the Azi- 
muth from the North : Or 1 2 Deg. 45 Min. 
^rom the Eaft, which is the Azimuth from the 
]^ft, or 1 02 Deg. 45 Min. from the South, which 
is its Azimuth tberefrom. 

la 



aCifl 00 51,^ 2ii:iutii at 
K-i > 6 will !je' 

5 Cij ooyj fouTifltQ^ie 



In like inamier, 

deg-min. d. m. d. tn. d. m. 

The JuK-sA^iV^ttlf.orM^/ So«,i. 

ftovathk"" C^6 <^-}\ 3 I3I 9313 
P R O B. XIV. 

At what HoHY the Suo ^i^ he Mfcn tht Eaji or Wffi 
Azimuths. 

^ This ProUem is only of ufe when the 5;.h is 
in Northern Signs. 

fraBUe."} TJRing the 39 Deg. of Tamiu to t;hc 
|j .Meridian, ancTthe Index to n of 
the Qock. Alio brin^ the beginning of the 
Degrees of theQpadrantof Akitade,to the Eaft- 
jwiatof thc.Horizon, and turn the Globe aboat^ 
tin the 29 Deg. of Trfwrw, dp touch the De- 
grees of the Qiaadrant of Altitude ; then ftiaR 
the Index point at 7 Minutes pafl: 7, at which 
time in the Morning, will the Sun be exaflly up- 
on the Eaft Azimuth, or point of the Com- 
pafs. Aodif .you carry itbe Q^iadrant of Aid' 
tude to the W^lb-point <^f the Horizon , and 
tura the Globe aAjoxa. tiU ?9 Ccg. of Taurut 
touch the edge of Degrees thereof, the Hour- 
lodex will point at 4 of the Clock and 53 Mi- 
nutes, at which time in the Afternoon, will the 
S*B beupoQthe Weft-Azimutb, or point of the 
~ f*fs. 



mSf^' 





Afirommicd Problems. 
In the fame maaner. 



I A deg,niin. d. m. 

" When ri6 00 51,5 It viilV^6^-]\ '^ ^ 

die S««-^ ?>beDue->- ftrfylat^ 



d. m^ 



1 3 oo YJ ■£*/? at J (J I 
P R O R XV. 



03 
S 43 



IVhat Altitndt the SMofhali have whn hi is upon thf 
Eaft «- Weft- Azimuths. 

% This Problem is in ufe only when the S«» is 
e' inNorthen Signs. 

pMfftVOXJR-ing 29 Deg. of 74«r*j to the Me- 
±J ridian, and the Quadrant of Alcir 
tude to the Eafl; or Weft-points of the Horizon : 
Then tarn the Globe about, till the 29 Deg, o£ 
j'mriis touch the Qpadrant of Altitude, and yoa 
fliall find it to touch at 25 Deg. 55Min. of the 
Quadrant: And fuch Altitude hath the Sjw, 
yihta he is upon the Eaft or Weft- Azimuth. 



la like manner, 
deg, ml 



' i. ra. 

16 oo'si'i Its Altitude whan 20 19 

> Eaft or Weft wiuS- 
13 00 r J be found d 6 36 



P R O B, 



Jfirommii*l ProUems, 
P R O B. XVI. 



57 



e of thi 



What Altitude the Sun Jfiall have at any t 
day. 

Pr^acf-^DRing 29 Deg. of Tanrni to the Me- 

Jj ridian, aoa frtthe Hour-ladex to ■ 
12 a Clock. Then turn about the Globe, till 
the Hour-Index point to the given Hour (fiippofe 
9 in the Morning, or 3 in the Afternoon \) there 
keep the Globe ; and laying the Quadrant of Al- 
titude over the 29 Deg. of Tanrns^ you Ihall find 
43 Deg. cut thereby, and fuch Altitude fliallchtf | 
S«n have at 9 in the IMorning, or 3 in the Aj-'ter- i 
noon. And by this Problem, theS«»'s Altitudes 
in any Sign or Degree ot the Ecliptick ac all 
Hours may be found \ as in this tbUowing Syt^o^Jit 
or Table, fhewing what Altitude the S/.'« (hall 
have at every Hour of the Day, in thtr beginning 
of every of the 1 2 Signs of the Ecliptick. 



So the 5unC 
being in the JCiticer 
bcgintiingof^ 


Gemi. Tnw.^ATics Sforp. Ai^ux. 
or or 1 or 1 or 1 or Cifrl 
Lea. Virgo.^Libnt. Pifccs Sugii. [ 






HI. -, 3. 

H. 1. -B. 
K. n. ^ 

X. III. I 

WII.IV. yt ■ 
vn. V. s 

VI. < 
V. VII. .2 
[V.VIII.J ^ 


6a oo|5B4:!5ooo!58 jo'a? I'jiS iS 
59 4J s<S 34 48 12 5<S 58:2540 >7 6 
S3 4>,5o5i4?i2,3»?7;3M' 1338 
45 42143 &4i 2(S 7,1^58, 811 
:« 41 34i3,27!i!"8 Sj 833 i 15 
37 17-34 56!i8i8. 917' 6| 
18 ii[i54o 9 
9 3^1 6 50 
L 1 ,2! 


1500 
135a 
103c 
,26 
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P R 6 B. XVII. 

What Altitude the Sun jhsU havc^ he being ufen any 

Azimuth. 

Pr^ffwjQEtthc.Qjiadrantof -/^/lr;>;irff, to the 
l3 AzSmuth you intend to find the jU- 
titude upon \ f fuppofe the 30 Deg. of AzSmnth 
from the South towards the Eaft-J bring the 
Qpadrant of AkitHde thither \ and keeping of ife 
there^ turn the Globe about, till 29 Deg. of TVv- 
ru$ touch the Degree3 of the Qpadrant of Aki^ 
tnde^ and you Ihall find them to concur at < 5 Dq& 
34 MiUi of the Qjiadrant : And fucb is the Si^ 
Altitude^ when he is 30 Deg. from the South* 
part of the Meridian, either Eaft ward or Weft* 
ward. And by this means you may find the 
Azimuth at all times. An Example of the Sm'% 
Altitude upon every Tenth Azinutth from the 
South, in the beginning of each Sign, here foL 
loweth. 
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STABLE firewittg what Attitude the Sun 
JhaUhdvey heheing ufoneverj Tenth Azi- 
muth from the South in the he^inmng of 
each of the Wl Signs. 



ThefuBinC leo ^Vi'-^o Libra impiongir. 


the hegia- J Cancer or oc or or w .CMri. 
niog of C <'**"■' ^'^''-Untt.rijecs/yija.l.' 


i.Ar. d. m.' d. m-i il> m.: A. in.i d. m. d. m.: d. m. 


° ^/ ^» 




5)0:5841:5^ 0:383027 03«i8i5 c 




t. 




51 43;58 34^49 3838 i-2-; 3011745 1425 


ao 




-051:57*848 3r?*46a5 1016 ■S114" 
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^Ja-SS S2 46 4o.M34 2a =7 13 15! 9 4'i 


40 


e 


^7aol59 2S:4S5'8>2l!i8 4*1 9 '4 5 }■! 


Sjs 


5*3 


1 
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70 


^ 


49S'5 4S 53 35 53 31411 8 

4+40,4035 J? 2'7]r5 13' 1 
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So 




;8 11I334621 «9 7 52' 
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9c 


1 


503826 10 14 B'S' I 
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11414' 9 18 
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1 


a< V;c/ \^?4 2^o' ' .1 : ! 1 



Theft Tables are of good U(c for the makiag 
of Cylinders^ Qiudr^wts, and; och^ tnftruments 
that give the Hour and Azinmthibjr the height of 
the Sa», and alfo to infert the Tropicksand other 
Sigos of the Zodiack, aad Azimuth^ into Sua- 
Dials, &c. 



The 



ft *'' 



6©-, Afironomteal Prol'lems. 

The Latitude (^i Deg. jo Min.) the Sun's 
fUce in the Ec/iptick, (29 Deg. o Min. of Taa^ 
rus) and his JUiiude (1 2 Deg.) being givH 
Tofndtht SunV Azimuth and Hour. 

P R O B. XVIII. 

To find the Sun'/ Azimuth at any time. 

FraBice.y~jnBi Globe being Reflified, e^c. and 
X the Quadrant of Altitude fixed, 
and brought to the Horizon ^ Turn 29 Deg. of 
Taurus toward the Eaft, if in the Morning ; or 
towards the Weft, if in the Evening, till it come 
to lie'juft under 1 2 Deg. of the Quadrant of Al- 
titude ; ^nd then Note, at what Degree in the 
Horizon the Quadrant of Altitude refteth ; which 
will beat 17 Deg. 8 Min. from the Eaft if in the 
Morning, or 17 Deg. 8 Min. from the Weft if 
in the Afternoon Northward, which is the j4z.i- 
muib^ from the Eaft or Weft, towards the North. 
And this Az.imMh, if reckoned by the Points of 
the Compafs upon the Horizon, will be E. by N. 
5 Deg. 53 Min. Northward, if in the Morning ; 
or W. by N. 5 Deg. 53 Min. Northward, if in 
the Evening, when the Sm is in 29 Deg. of Tau- 
rus^ and hath 1 2 Deg. of Altitude. Now if you 
count the Degrees of the Horizon, between the 
Qiiadrant of Altitude and the North-part of the 
Meridian, you fhall find them to be 72 Deg. 
52 Min. which is the ^zj/»«(i from the North: 
And if you count them from the South-part of 
the Meridian, ^ou fliall find them to be 107 Deg. 
% Min. which 1$ the jix-immh from the South. 

la 



Afironomicd Problems. 
In like maooer, 



6t 



The Latitude being 
Tbe Sun's place 
The Sun's Altitude 



deg. min. 
51 00 
t 00 Jl<jH4rius. 



Then will the jiz.imnth be found to be ^tf Deg, I 
from the Ealt or Wefl: towards the South j which \ 
('by the Points of the Compafs upon the Horizon^ 
will appear to be S. £. by S. if in the Morntng,or I 
S. W. by S. if in the Eveoing. 

P R O B. XIX. 

7b finti the fJtur tf the Dt^^ the jiltititde of the Suil I 
given. 

?rMilicer\ "O Ring 2.9 Deg. of TaHYMs to the Mc- 

13 ridian, and fet the Index to iza ] 
Clock: Then, if it be in the Forenoon, fet the I 
Quadrant of Altitude on the Eaft-fide of the Me- 
ridian ; but on the Weft-lide, if it be in the Af-I 
ternoon. And turn the Globe about, till the 29'' 
Deg. of Tanrus, meet with 1 2 Deg. of the Qiaa- 
drant of Altitude ; and then (hall the Indccof 
the Hour-Circle, point at 5 a Clock and 36 Mia. 
if it be ID the Morning ^ or at 24 Min. after 6 of 
the Clock, if it be at Night. And that is the 
true Hour of the Day. 



ft-- In lil 

kfe 



In like manner, 

deg. min. 
The Latitude tieing 51 jo 
Tbe S'f^'s place t ooTaurms. „■ 

The Altitude 36 00 . '■> 



6^ Ajlronomicd Problems' 

P R O B. XXI. 

fjav much muji the Sun'j Declination increafe at 
tltcreafe^ to make the Day ArttficiMl one HoKY 
longtr or Jhorter^ tbtui it was at the time fro- 
pfid. 

SUppofe in Latitude 5 1 Deg. 30 Min. the Sun 
to have 10 Degrees of North Declination, 
and I would know how much the Declination 
muft increafe Northward, to make the Day one 
Hour longer than it is. 

PraBice.'} Elevate the Globe to the Latitude 
ol London^ 5E Deg. 30 Min. and bring the Equi- 
nodial Colure to the Meridian ■■, and bring the 
5«m's place, or the Parallel of r o Deg. his Decli- 
nation, to the Horizon ; and upon the Horizon 
make a fmall mark, to wnlch bring the Equino- 
ftial Colure, and at this Interfeftion make a mark 
upon the Colure. Then, (if the days lengthen, 
move the Globe Eaftward, or Weftward rf they 
ftiorten) till 7 Deg. 30 Min. of the Eguinodial 
havepalTed theMeridian^ and then, again, where 
the former Colure interfefts with the Horizon, 
make another mark, upon the Colure. This 
done, bring the Colure to the Meridian again, 
and fee what number of Degrees of the Meridian 
(or Degrees of the Colure it felQ are contained 
between the two pricks ^ which you fhall find to 
be 4 Deg. and 40 Min. And fo much muft the 
Declination increafe Northward, to make the 
Day lengthen one Hour, at that time of the year. 

P R O B. 




ji/irommical ProiUms. 6% 

P R O B. XXim 

^c find what number of days are contained^ between 
the days of Lengthening or Sh^rtning one Honr^ ai 
any time of the Tear. 

LEc the time be as in the laft Example, wherci 
the Sun hath lo Deg. of North-DeClinatioo; 
Hvhich will be about the 5th of AfriU 

Pta£Hce.2 Having made two pricks in the Co- 
lore, as in the laft Example, bring the firft prick 
to the Horizon, where you ihall find it to 
ihind againft the 5th of jipril. Then move the 
Globe, till the other prick touch the Horizon ; 
which it will do about the 19th of jlprU^ at 
which time, the Day will be one Hour longer 
Chan it was upon the 5th of April : Between 
which two Days, there are contained 1 3 com- 
pleat Days, and parts of both the other two 
Days. So that you may conclude. That in 14 
Days time, (at that Seafon of the year) the Days 
do lengthen one Hour, and (horten as much when 
the Sun is in oppofite Signs. 
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P R O B. XXV. 

To find the Length of the Longeft or Shartefi Day in 
any Latitude. 

Defini-np//f Longeft Artificial Day in any Lati* 
tion.] JL tnde^ is made by the Sun's fajfmg tht^ 
row the Tropick of Cancer, in aU Places that have 
North" Latitude^ or thorow the Trofick 0/Capricora 
to all that have Sonth^Latitude. * 

Praaice.2 To find the length of the Longeft 
Day at London^ in Latitude 5 1 Deg. 30 Min. Ele- 
vate the Globe thereto, and bring the Solltitial 
Colure to the Meridian, and the Hour Index to 
1 2. Then, count the number of Hours upon 
the Tropick of Cancer^ that are contained therc^ 
upon, between the Interfedion thereof with the 
Horizon, on the Eaft-fide, and its Interledion 
on the Weft-fide; which you will find to be 
16 Hours, and almoft half an Hour, viz.. 26 
Min. for the length of the Longeft Day. And 
the number of Hours,contained between the Eaft 
and Weft Interfeftions of the Tropick of Capri^ 
corn and the Horizon, is the length of the Short- 
eft Day, which at London will be found to be 
7 Hours, and fomewhat above half an Hour, 
viz.. 34 Min. 

Half the Length of the Day is the time of the 
Snn^s Settings and half the Length of the 
Might is the time of the Sun's Rifwg. 



ir AH 
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^ All the fore-mentioned Problems, may be 
performed upon either Globe j the Hori^ 

ZsOfi^ Meridian^ Qnadrant oi jiltitftde^ Hour" 
Circle^ and moll of the Circles upon the 
Globes themfelves, being in both Globes 
the fame. But it is molt proper to ufe the 
Terreftrial Globe, for Geographical and 
Nautical Problems 9 and the Celeftial Globe 
for fuch as concern Altronomy : and thefe 
following are chiefly fuch, and therefore 
beil: to be wrought by the Celeltial Globe. 

P R O B. XXV. 

To find the Longitude and Latitude ofaf^y Star\ 

Defini.rTp/i/tf Longitude of a Star^ is an Arch 
tion.^ JL of the Ef:liftick , contained between 
the beginning of Aries, and the Interfeciion of an 
Arch of a, great Circle^ v^hich pajfeth through both 
the Poles of the EcUptick^ and alfo throngh the Body 
vf that Star, 

The Latitude of a Star^ is that part of an A/ch 
of a great Circle^ which pajfeth throngh both the Poles 
of the EcUptick^ and through the Body of the Star^ 
0nd is contained between the Ecliptic k-Line and that 
Star. 

Pra5Hce.2 For the Longitude^ skrcw the Qiia- 
drant of Altitude over that 

Pole of the Ecliptick, which NotQjThat the Poles 

is nearefl to the Star whofc of the Ecliptick are 

Longitude you fcek. Then d'ftant from the Pole s 

laying the Qjiadrant juft of the worldly I dcg. 

over the Center of the of/ nthcr fje. 
Star, look what Degrees of 

F 2 ^}\% 
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AJlrommicd Problems, 
theEcliptick, (counting them from the begin' 
niug of -ArUs^ and thofe Degrees, are the De- 
grees of the Star's Ltmgitude. So the Qjiadrant 
of Altitude skrewed over the North-Pole of the 
Ecliptick, and laid upon the Bright Star Ca- 
felU^ the Quadrant fhall cut 77 Deg. \6 Min. 
of the EcliptickCircle, counted from the be- 
giaoing of Aries -y and that is that Star's Longi- 
tude. 

For the Latitude^ the Quadrant fitted as be- 
fore, and laid over the Center of CapelU^ the Star 
ftiall cut 11 Deg. 50 Min. of the Quadrant of 
Altitude i and fuch is the Latitude of that Star, 
North, for it lies on the North-fide of the E- 
cliptick-Line. 

P R O B. XXV. 

To find the Right AlceoIIon and Oeclination 
StAr. 






Definition.;] "T^He Right Afcenllon of a Sntr^ a 
X thM Arch of the Equinodial 
Tshkh is contained hetween the beginning of ArieS, 
tind th4t faint which comes to the Meridian with 
that Star. 

The Declination of a Star^ is an Arch of the Mf 
ridian contained between the Equino^ial and any 
Star. 

Praiiice.'} For the Right Arcenfion, (the Globe 
being Redtified) bring Cape/ia to the Meridian, 
and then you fliall find 73 Deg. 7 Min. of the 
Equinoflial contained between the beginning of 
Aries and the Meridian j and that is the Right 
Afcenfion of Captila. 

For 
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For the Declination, bring Capella to the Me- 
ridias, fo (hall you find 45 Deg. 37 Min. of the 
Meridian, contained between the Equinodial and 
Capella ^ and that is the Declination of that Star. 
And in this manner you may find the Longitude, 
Latitude, Right Afcenlion, and Declination of 
any other Star upon the Celeftial Globe : As in 
this following Table of the principal fixed Stars 
of Ac firft Magnitude, you (hall find. 



StanNames. 



ArBurus 
\lMcidA Lyri, 
\ Algol 
^Capella 

Aldebaran 

J^guJus 

Cauda Leonis 

Spica Virgin. 

Amarer 

Fomahant 

J^el 

Syrius 

Vtocyon 



Lonoit. Latiu 1 
degfm.'d- mJ 



22 
50 



37 22 
16 22 

12. 5 

17; o 
3*12 
16 I 
13I 4 
1 121 

I7'3i 

99 55'39 30 

III 18 15 57 



B 
B 
A 



119 39 51 2 B 
280 43 6 1 47! B 

51 

77 

^5 

145 

167 
199 

245 
329 

72 



26: B 
iS' B 
59; A. 
27. A 
00 A 



II 



A 

A 
A 



dcg. ID. 

i 

210 

276 

41 

73 
64 

147 

»7^ 

!i96 

242 
•359 



Viili. 
d. 1X1. 



^3 

27 

46 

7 
17 

43 

4 

50 

2; 

4-5 



74 44 

97 42 

iio ;4 



20 
38 
39 
45 
•5 

13 
16 

9 

2$ 
= 91 

8 
id 

6 



B 
B. 
B» 



58I 

30 

39.-, 

371 S| 
48 B' 

33 B 

25I B 

3MA 

37; A 
17; A 

37 

3 



A 

A 
B 



P R O B. XXVL 

To find the diftance of two Stars. 



Practice. ~\ i.^Fthe two Stars be both of tbew ntider 

JL the fame Meridian^ Bring them 
under the General (or Brafs) Meridian, and fee 
what Degrees of the Meridian are contained be^ 
tween them, for that is their diftance. 

2. If they lie not under the fame Meridian^ hut 
have the fame Declination^ or Vie in the fame Pa* 
rallely Bring one of them to the Meridian, and 

F 5 f-rc 
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fee what Degrees of the EquinoSial are cut there- 
by : Then bring the other Star to the Meridian, 
and count what Degrees of the Equinodial^ are 
contained between the Meridian and the Degrees 
before found, for that is the diftance of thole 
two Stars. 

3. If the tvpo Stars do neither lie under the fame 
Meridian^ nor in the fame Parallel^ Then lay the 
Quadrant of Altitude (it being loofe) to both 
the Stars, and the Degrees of the Quadrant, con- 
tained between the two Stars, is their diftance. 
And if the Quadrant be too fliort, you may ufe 
the Circle of Ppfition, or take their diftance with 
a pair of Calope-Compafles, and meafure their 
diftance upon the Equinodial, or any other great 
Circle. 

Thus, 

The Right Shoulder of Auriga^ and the Right 
Shoulder of Orion^ being under the lame Meri^ 
dian, their diftance will be found to be 37 Deg. 
38 aiin. 

Alfo, 

ArElnrus and the Lions Neck, being near in 
the fame Parallel, their diftance will be found tp 
te 37 Deg. 

Likewife, 

Lyra the Harp, and Marchad in the Wing of 
Vegafns^ will be found to be diftant tf 3 Degrees. 



P R O B. 
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P R O B. XXVIL 

Th knew what Stars will be upon the Aferidian at 4ny, 
Hour of the Night. 

Pr^SiVf.^T^He Sun being ia 2ftpeg. of Taurus^ 
X what Stars will b^upoii \,\\t Nferi- 
dianat lo a Clock and ii Min. at Night, bring 
29 Dcg. of Scorpio (which is the oppofite Sign to 
TawcHs) to the Meridian, and fet the ia4^x of 
the Hour- Circle to 12. Then turn the Glabra- 
bout Wellward, till the Index point at 1:^ \^m. 
after 10 a Clock, and there hqld the Globe ^ an4 
all thofe Stars, which lie under the Brafs Meridi- 
an, are then upon the Meridian, of which ^ii^/^r 
iTHj is the Chief. 

P R O B. XXVIII. 

To hnow what Day in the Tear any Star jball be upon 
the Meridian at 12 a Clock at Night. 

Pra^ice.'} T> Ring the Star to the Meridian, and 
J3 mark what Degree of the EcUp- 
tick is juft under the Meridian at the fame time '• 
Then find that Degree 01 the Ecliptick in the 
Horizon, and note what Day of the Year ftand- 
ech againft it, for that Day of the Year will chat 
Star be upon the South-part of the Meridian at 
12 at Night : and when the Sun is in the oppp- 
iite Point of t^e Ecliptick, th.e fame Star v^ill be 
upon the Nortb-piart of the Akridian at 1 2 at 
Noon. 

F4 P R O R 



^^^7^ Su 



I 



AflronomicAl Problems. 



P R O B. XXIX. 



V 



Sun'/ TlACCy and the Mtitude of a JEmnw Stm 
iven, to find the Hour of tht Night, 

THeS«» being in 21 Dcg. of Capricorn^ the 
Altitude of the Great Dog HDeg. I de- 
mand the Hour of the Night. 

PrttiHce.'} The Globe Reaified, &c. bring 21 
Deg. of Capricorn to the Meridian, and the Index 
to iJ a Clock. Then move the Globe and Qpa- 
drant of Altitude fo together, that the Great Dog 
meet with 14 Deg. of the Quadrant j and then 
fhall the Index point at 8 of the Clock and 21 Min. 
which Is the true Hour of the Night. 

And thus, 

deg. deg. h.m. 

WhcnC2o^D7andthe97J&eBu//jEj'e5p7.T-L , 77.1a 
theW=Olll> Aiti- >Tfaa<&E?e3oS'™V9. 2 
isin ^ 5ll3tiide oO^r^HTUJ 503 ^ir.j 

p R o a XXX. 

The Altitude o/AIdebaran ( or any other Star ) he- 
f'ltg given in 4 known Latitude ; to I find the States 

Azimuth. 

Tra^ice.'} rTpHe Qoadrant of Altitude being 
X fixed in the Zenith, move it and 
the Globe, till the Degrees of Altitude given, do 
meet with the Center of the Star ; then fhall the 
end of the Qpadrant of Altitude, (hew you upon 
the Horizon the Azimuth in which the Star then 
is. And thus. If you bring the Quadrant of Al- 
titude on the Eaft-Gde of the Globe, moving it 
and 
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gnd the Globe both, till the Center of ^Wft,irfl» 
do meet jnft with 41 Deg. of the Qjiadrant, you 
fhall then find fhc Quadrant of (he Aititudetoreft 
at 33 Deg. of the Horizon, counted from the 
Eaft \ or at 57 Deg. if you count them from the 
South : and that is the Az.imnth of Aldcharan 
whea he hath 41 Deg. of Altitude ; and that is 
near the S. E. by E. point of the Compaft. 

The Latitude of the Place, (1^1 Deg. ;p Mm.) 
and the Declination of a Star (fup'pafe , the * 
Bulls Eye, Aldebaran) ^ivea .- To ^ad 

P R O B. XXXI. 

A;Right AfcenlioiL 

fM«/'«jnpHe Globe ReSified to the Lati- 
X. tude, e^c. bring AUehar art to t)\e 
Meridian: Then count how many Degrees of 
the Equinoiftial, are contained between tlie Meri- 
dian and the begioiiing of v^oV/, which will be 
(S4Deg. 17 Mill, and that is the Right ylfccn- 
^aM of that Star j whicn in time, (by allowing 
I 5 Deg. for an Hour, and i. Deg. for 4 Min- 
of time) is ^ Hours 16 Min. its Right j^fctn- 
p*n in time. 

And in the fame manner may you Had, 

deg. min. h. m. 

TlieRigiit r j1>Si<rur - ■ - " 

Afcenliun -^ Synm 



Afcenliun ^ Srms J>[o ^> j7 42>in lime> 6 30 
3 4^ 39^ 323* 



UPRoa^H 
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P R O B. XXXII. 
Its Afceniional Difference. 

Pr^ff/V^3^3Ring the Star to the Meridian, and 
XJ the Hour-Index to 1 2 : Then bring 
the Star either to the Eaft or Weft-fide of the 
Horizon, and there you (hall find i Hour and 27 
IVlin. contained between the Index and 6 a Clock : 
and fich is the Afcenfional Difference of Jldc* 
bar an. 

In like manner, you may find 

deg. m« h« m« 

TheAfcen- C ArBurus^ 7 28 4o7 7 i 55 

fionalDif- J Sjrius ^to beV2i 28^01 in timc>i 26 

fcrence of ^ Aliol 3 3— —3 5> 

^c/,his Declination being more than the Com- 
plement of the Latitude, never rifes nor lets, 
but is always above the Horisoo. 



p R o a XXXIII. 

Its Amplitude. 

frsUice.^ TD^i^g sidebar an to the Horizon on 
fj either fide of the Globe, and you 
(hall find it to touch the Horizon at 25 Deg. 561 
Min. from the Eaft or Weft Northward ; which 
is the Amflithde of the BhUs Eyeh rifingor letting. 
And according to die Points of the Compafi it 
rifeth E. N. E. 2 Deg. 25 Min. Northeriy j and 
fcts W. N. W. 1 Deg. 16 Min. Northerly. 

And 
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And thus may you find, 

d. m. 
^ CAr£lHr^sl Rifeth fromp Northward 35 6 
^^Syrius S* the Eaft or ^Southward 2541 
^ LAlgol Weft J Never rifes or fets, 

P R O B. XX <IV. 

Tht Semidiurnal Arch, and the time that Alde- 
baran ( or any other Star ) continnes above the 
Horizon. 

VrdtlUe^iryKwig Aldebaran to the Meridian, 
J[3 3nd fet the Hour-Circle to 12. 
Then turn the Globe Weftward, till Aldebaran 
touch the Horizon : then fliall the Hour-Index 
point at 7 Hours 27 Min. And fo long time is 
Aldebaran above the Horizon, before he comes to 
the Meridian \ and continues fo many Hours and 
Minutes above the Horizon, after he hath pall 
the Meridian, and fets in the Weft. And thofe 
7 Hours and 27 Mia. is the Semdinmal Arch of 
that Star i which doubled, is 14 Hours 54 Min. 
And fo Ions: doth that Star continue above the 
Horizon, after the time of his rifiag- 

And in this manner you may find. 

And his contj? 15*50 
nuqnpe above ^ 9* 8 
the Horizon ^ 24. 00 



, 
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P R O B. XXXV. 

■what Haitr ( any time of the Te^r ) Aldcbaran 
comes to the Meridian. 

Pmnke.'^Y Et the time be the firft of Jamdry, 
_|__j at which time the Sun is in 21 Deg. 
of Capricorn. Bring 22 Dcg. of Capricorn tO the 
Meridian, and fet the Hour-Index to 12. Then 
turn the Globe about tiW -AlAebttnoi be under the 
Meridian, and then you fliall find the Index to 
point at 42 Min. after 8 of the Clock, at which 
time jUdeharim will be upon the Meridian that 
Night. 

la like manner yon may find, that 

b. m. 

COBober aay^r/Jaruj^ wiIlbcup-9 11 10 

Upon^?*»Hi7 i\>Syrius SontheMc-S 9 33 

(^tnmrj i^Algtl 3ridianat j 7 12 

P R O B. xxxvr. 

At wfeiit HoHT ( at My time of the Tear ) Aldebara^ 
( er any other Slar ) rifeth or fetteih. 

PraBice.'Jl T Et the time be jMnary 1 , By the 
I J laft before-going, you found that 
jildebarm came to the Meridian at 8 Hour 4.2 
Mia. And by the laft but one, you found his Se- 
midiurnal Arch to be 7 Hours 27 Min. This be- 
ing taken from 8 Hours 42 Min. the time of his 
being South, leavcth i Hour 1 5 Min. the time of 
its Riling : fo that upon the firft of fanuAry., AU 
debaran did rife at 1 5 Min. after 1 io the After- 
nooD. Agaia, If you add his Semidiurnal Arch 
7 Hours 27 Min. to the time of its being South 
8 Hour* 
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8 Hours 42 Min. the fum will be itf Hoars 9 Mia. 
frem wiiich take 12 Hours, and the Remainder 
will be 4 Hours 9 Min. So that Aldebaran will fet 
at 9 Min. after 4 of the Clock the next Morningv 

And in like manner you may find, that 
h.m. 

^g_ ^J4«<urr i)i Algol ^ ^"^ ^— S ^"^^ 

^H .f^/g-f/ never RifeS nor Sees. 

^H P a O B. XXXVII. 



lp/;4f Herxry diftance from the MirUian^ Aide- 1 
hann will be Due £afi or H^efi : Arni what Alti- 
tude hepjoli then have. 



-rffliff JTJRiug ytldehavM to the Meridian, and 
X3 the Hour-Index to 12. and the 
Qpadrant of Altitude to the Weft-point of the 
Horizon: then turn the Globe Eaflward, till the 
Center of the Star be juft under the edge of the 
Quadrant ; then /hail the Index point at s Hours 
and 40 Min. So that whca j^Uebarttn is Due Eaft 
or Weft, he will be 5 Hours 40 Min. of time 
fhoiC of, or gone beyond the Meridian. 

And when the Center of WWc6oi-iin,is juft under 
the Edge of thcQuadrant of Alliinde, yon ftiall 
find it to touch 20 Deg. 21 Min. And fuch i*^ 
the Altitude of Aldebaran, when he is upon thcl 
Eaft or Weft Azimuth. 

In like manner may you find, that 

h. m. A. au\ 

J willbeupon iheEaftf-i 40-, ■ ^, --27 ij 

' fcoin the Meiidiau L - i.J*'" "^^u 37 

p a o a , 




yS AfiroHomical Problems^ 

P R O B. XXXVIII. 

^4t Altitude 4f?^/ Azimuth, Aldebaran ( 9r any 
other Star) Jhall have^ when fix Hours dift ant from 
the Meridian. 

VraElice.'X T>Ring Aldeharan to the Meridian, 
Jo and the Index to 1 2 : Then turn 
the Globe about till the Index point at 5 j then ■ 
lay the Quadrant of Altitude over the Centre of 
the Star,and you (hall find it to lie under 1 2 Deg* 
1 8 Min. of the Quadrant : and fuch is the Alti- 
tude of jiUeharar/. At the feme, time look what 
Degrees of the Horizon are cut by the Qjiadraat 
of Altitude, and you (hall find 8 Degrees between 
it and the Eaft or Weft Points Northwards* 
And fuch is the Azimuth of Aldebaran. 

And according to this Rule you (hall find, \ 
that when 

Ahh. A^im* 

d. m. d. m. 
ArQurus^is 6 hours diftant? 16 15? 76 36? from the 
-^fe^^ i from the^erij. his 5 1 - 38379 43 3 North.^ 

Syrins is never 6 Hours diftant from the Meri* 
dian, nor any other Star that hath Souths 
Declination. 

P R O B. XXXIX. . 

To find what Altitude and A2:imuth any Star hath^ 
when he is at any Horary diftance from the Meri- 
dian. 

TraEtice.2 T^His is no other than the laft. For 

I having brought the Star to the 
Meridian, and the Index to 1 2, move the Globe 

till 
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till it come to the defigned Hour. Thea the 
Quadrant of Altitude, being laid over the Star, 
fliall at the fame time (hew you both the Altitude 
and Azimuth thereof as before. This needeth 
no Example. 

P R O B. XL. 

Having the Azimuth of a Star^ to ^nd at what Ho^ 
rary difiance that Star is from the Meridian, and 
what Altitude that Star then hath. 

VraBiceJX TJ Ring the Star to the Meridian, the 
XJ Index to 1 2, and the Qjiadrant of 
Altitude to the Given Azimuth ; then turn the 
Globe about, till the Center of the Star lie jult 
under the Qpadrant of Altitude ^ the Index at 
that time ihall give the Horary Diftance, and 
Quadrant the Altitude of the Star. 

EXAMPLE. 

jildeharan being feen upon 80 Degrees of A* 
zjfnHth from the North -Weft ward, that is, near 
Upon the W. by N. Point of the Compafs \ the 
Star brought to the Meridian, and the Quadrant 
of Altitude to 80 Degrees, and the Hour-Index 
toil. If you brine; t!ic Star to the Quadrant 
of Altitude, you flia!l find the Index to point ac 
6 Hours, which is ll.c St:n's Horary Diftance 
from the Meridian. And the Qiiadrant of Al- 
titude will fhcw 12 Deg. 18 Min. the Altitude of 
Aldcbaran at thai; time. 
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P R O B. XLL 



1 

of the ffxed * 



I 



Concernini the "Poeticd Rifiag and Setting efthefxed ' 
Surs^ viz. 

rCofmical j 
The < Acronical> R'Ji'!^ and Setting, 
CHcliacai 3 

jind hovf to find either of them by tht Glebes. 

I . Of the Cofmical Rifing and Setting. 

Defini- \ Star is faid to Rife Cafmcalfy, when 
tion.'Jxx '^ Rifeth with the Sun, or with that 
Degree of the Ecliptick in which the Sun theo is. 
And tht Cofmical SettiDg is, when a Star fetteth 
in the Morning, or goeth down under the Weft- 
Horizon in the Morning ac fuch time as the Sitn 
is Riling in the Eaflr. 

PraBice.'} Upon the 27th of J/<iy, theS/;ffthen 
being in 1 7 Degrees of Gemini, I would know 
what Stars do then Rife and Set Cofiaica/ly. Re- 
ftifie the Globe to your Latitude, and bring the 
1 1 Deg. of Aqimritis to the Eaft-part of the Ho- 
rizon : Then look what Stars are about the Edge 
of the Eaftern Semi-circle of the Horizon, forall 
thofe Stars do that Day Rife Cofmically. And thofe 
Stars which touch or are near the Rim of the 
Well Semi-Circle of the Horizon, do Set at that 
time Cofmicaliy. So iliall you Hnd 
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la. Of tht Acronical Kifif^ mtd Setting •/ tht 

A Starisfaidto Rife >ieraHiM/^,whea I 
'V/cw.^Xx it Rifcth in the Eaft-Horizon, at 
fuch time as the Sun goes down or Sets in the 
Weft-HorizoQ i and the Acrmicd Setting is 
when a Star goeth down uader the Horizon with ' 
the Sun. 

PrMUi.'} UpoQ the i8th of OBober^ in the La- 
titude of 5 1 Deg. 30 Min. the Sun then Ijeing in 
5 Deg. of Scerpioy I would know what Stars do 
on that Day Rife and Set j^i.ronical!y. Ref^ifie 
the Globe to the Latitude, bringing the place of 
the Sun, 5 Deg. o^Scoypia, to the Weft-part of the 
Horizon ; then Ihall all thofe Stars which you fee 
on the Verge of the Eaft-fide of the Horizon, be 
Riling Aromcally. And all thofe that are about 
the Verge of the Weftern part of the Horizon 
arc then Setting Acronicdily. And fo upon the 
foreraentioned Day, you IhaU find 



>[t.i(ingt and^ 



3. Of tht Heliacal R'fing snd Sttting of tht , 

Dt^' \ Star is faid to Rife HtliAc^y, when 
««».]X\. having been fome time cumbuft, (or 
bid under theSun-BeatnsJ it begins now to appear, 
being at greater distance from the Sun. And a 
Star is laid to Set HtliacMHyy which hath fome ^ 
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*inali time before been feen, but now, by the 
near approach of the S«», becomes cumbult, aud 
hidden under his Beams. Now to know when a 
Star begins to become cumbuft, and when to be 
freed from fiis cumbnftmcnt of the Sun- beams, no 
certain Rule can be given ■, for the Magnitude of 
the Star, the Difference of the Climate,the Cloudi- 
nefs or Serenity of the Air may much alter. But 
the Opinion of the Ancient Aftronomers was, 
that 

dcg. 



A Star J 
of tbc> 



And thofe which are only Nebulous, cannot 
be feea till the Snn be 1 8 Dcg. under the Horizon. 

PtaSiice.'} Rcaific the Globe to the Latitude, 
and the Qiiadrant of Altitude in the Zenith j 
then bring the given Star (fuppofc Regalus^ or 
the Lions HtATt ) to the Eaft-fidc of the Horizon, 
and the Quadrant of Altitude to the Weft-Ii4ei 
then RegHlits, being a Star of the Firft Magnitude 
(by the former Rule of the Ancients) may be 
feen when the Sun is but 1 2 Deg. below the Ho- 
rizon: wherefore fee what Degree of the EcHp- 
tick doth cut theQtiadrant of Altitude in 12 Dcg- 
which you thali find to be 9 Deg. of Pifcei^ the 
oppofite Degree to which is 9 Deg. of yir^o ; to 
which Sign and Degree when the S*» cometh, 
fwhich will be about the 23th of -^tsn/^J then 
wWl Regalusj or the Liens Hearty Rife HeliaetiMy: 
Then for the //e/»*ir.i/ Setting, bring the Star to 
the Weft-fide of the Horizon, and turn the Qpa* 
drant 
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tant o( Altitude to the Eaft-fide, and fee what 
Ijgree of the Ecliptick is Elevated upon the 
feadrant, as the Magnitude of the Star yon deal 
mh doth require. For when the Sun comes to 
_!neoppofire Degiee of the Ecliptick, that Star 
ftiall Set HdiAcitBy. So 

The fWjder^ Hull Rife CJhw 4? and %tn -April 20 
AiAtbirtn P- Htlkcdl-Xfune 26>- Heliical-y- A^il 22 
Aj&nrus J Ij upon ^.^ept. 26J //upon ^Navemb.\'i 

*^ i\7o«, Thatifa StarRireCo/iwic-Z/ywithu!, 
\lSzt% Mronically with our Antipodes i and 
if it Rife y^rrowjV*/^ with us, it SetsC'o/mt- 
callyvi'xih our Antipodes, 
If it Sets Coftmcali^ with us, it Rifcth Achrom- 
atlly with our Antipodes \ and if it Sets A- 
chreijIcalTy with tis, VT'K'irzth Cap/Tic ^yvililt 
our Antipodes and the contrary. 
If a Star Rife HcliMCAliy with us, it Rifeth fa 
with our Antipodes; alfo if it Sees //*/i*i- 
c^/y with us, it Sets fo with thera. 
If a Star Rife Cefmically with lis, it Sets An«- 
nicAHy with our Periaecii if it Rife Acreni~ 
csl/y with us, it Sets Cefnically v;ih our Peri- 
eci : So if it Sets CoJmicaHy with us, it Rifes 
Acronically with our Periieci ; and if it Sets 
Acrtnkally with US, it Rifes CofmkAUy with 
oor Peria:ci, 
Alfb if 3 Star Rife HeUataUy with us, it Rifeth 
fo with our Perisci ^ and if it fo Sets with 
us, ic fo alfo Sets with them. 4 

But thcfe Poetical Rifings or Settings will not, 
^^_ ' agree both to us and to rur AntEeci, a^ t<j 
^K ' the Gime kind, unlcfs a Star be in the Equ^^ 
^V no^ial ; But a Star may Rife HtUcally to 
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and Cofvilcal beiag neither the iame nor con- 
trary. A Scar may fet Acromcally to one 
Country, and Rife Heliacally to another the 
fame day, and Rife Cafmically to one, and Set 
Heliacally to another. 

A Star may Rife CofmcuUy to one, and Helia- 
cally to another, and Set Acrunically to one, 
and Hcliatally to another. 

There are ai(o Latitudes, wherein any two 
Stars, which Rife Co/m(MW^ togelker, fhall 
Set ycrticAlly ; that is» when the Wefter- 
raoft is jult Setting, the other (hall be julb 
in thp fame renicMl Circle or Az-imnth. 

And again, in which thofe that Rife yertictdly 
Ihall Set AcroTiicaily^ &c. and thofe wh ich J 
L Set Acrsmcally fhall Rife P^erticdly. .^M 

Another way of working feveral Problems ' 
at one Pofition of the Globe. 



The Latitude (^i Deg. jo Min.) arid the 
Sun's piaee in the Eclipick^ ( 29 Deg. 
of Taurus ghett ; to find 

I. 'the Sun'j Declination ; 11. Hit Right Afcenfion"-, 
III. His MeriMan Altitude ; !V. His Diltance 
frof/i the Pole i V. fiii Depreflion at Midnight . 

m^icer^ 'THHe Globe Reaified,bring I9 Dcg. 
\ of 'Taurus to the graduated edge 
of the Meridian \ then count upon the faid Me- 
ridian the number of Degrees contained between 
the Equinoftial and the Swn's Place, whichyou 
will 
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prill find to be lo Deg. for the 5«n's Dedmati 
lecopdly. Reckon the number of Degrees upoa 
^e Equinoftial from the firfl of Jrics to the Me- 
Indian, and that is the .WA Right Afcenfion^ viz. 
kfi Deg. 30 Min. Thirdly, The number of De- 
grees on the Meridian contained between the Ho- 
rizon and the S««'s Place, which will be 58 Deg. 
feo Min. for thcSMn's Meridian AUitudc: Fourthly^ 
MThe number of Degrees from the S«b's Place to 
the next Pole, viz.. 70 Deg. is his Di fiance from 
the Pole, (or the Complement of his DeclinatioQ 
to 90 Deg.) which if his Detlinaiion be North, 
will be to the North-Pole ^ if South, to the 
South-pole : Laftly, Turn the Smh Place to the 
oppolite lide of the Meridian, and you have the 
number of Deg. that the 5«)f Sets belov? the Ho- 
rizon, viz.. 18 Deg. 30 Min. or his Deprejfton at 
Midnight. 







P R O B. II. 



The Sun'j place 29 Peg- of Taurus, and 
the Latitude 51 Deg. 50 Mia. given; 
Tofnd 



I. fiis Amflimde at Jtifmg: II. The faint of the 
Comfafi he rtfeth ufon : I ll. The H»ur of hii Ri- 

tfing . IV. His OhUque Afcenfion : V. Hi} Dfc^ 
fence of Afcenfm, 
■sliice.^ T^He Globe Reftilied, bring 29 Deg. 
J- of Tmhi'hs to the Eaft-lide of the 
opper Plane of the Horizon, and there fix it ; 
theocount the number of Degrees on the Hori- 
zon contained betw«en the Sun's Place agd the 
£aIl-point of the Horizon, which you will find^ 
G3 
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to be 34 Deg. towards the North, becaufc the 
Snn is in a Norchern Sign : Secondly, Right a- 
gainft the S««'s Place, in the Circle of Winds,yoa 
will find N. E. by E. for the ^oim of the Comfufi 
thiu the Sun rifeth upon .- Thirdly, Then look- 
ing upon the Hour-Circle, the Index will point 
to the time of the Sn»^ ^'fifj, 'vix.. at 4 of 
the Clock: Fourthly, The Degrees on the Eqai- 
nodial cut by the Horizon, numbered from the 
beginning of j^ries^ viz. 29 Deg. is the 5«w's 
Oblique Afcenfian ., which Subftrafted from the 
Right Jlfcenfion, 56 Deg. gives 28 Deg- the Af- 
renfional Difference^ which turned into Time, by 
allowing for every 1 5 Deg. one Hour of Time, 
it will make almoft 2 Hours that the Snn rifeth 
tefore 6 of the Clock. 

■^ P R O B. III. 

TofinJ^ I. The time of the Suo'j SetttJig .- II. Mt 
Amplitude : III. The Peim of the Comfufi thdt 
the Sun Sets upon ; I V. fjii Oblique DefcenlttHi : 
V. TTi* Afcenfional Difference: VlTht length 

of the Day and Night. 

Pr«- fpHe Globe Reflified, &c. turn the Globe 
i^ice. JL about Wcftward until the S«»'s Place, 
v'lj.. 19 D. ofT^rwjComes jufttothcWelt-lidcof 
the Horizon, and you will find the Index at the 
Hour-circle point to abontS at Night,forthetime 
of the 5«»'j Setting: Secondly, You will find the 
number of Degrees between the Sun's Place, and 
Weft-point of the Horizon, to be 34 Deg. for 
his Setting Amplitude : III. In the Circle of Winds 
you will find the Snns Place to be right againft 
N. W. by W. for the Point of the Compafs that 
the 
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rtie S«n*s upon : Fourthly, You will find tht 
number of Degrees on the Equinoftial from the 
firft Point of Ariti, cut then by the Horizon, 34 
Degrees for his Oblique Defccnfum towards tt^ 
North: FifihIy,You have his Afce^ifonal Vijfirtnct 
asaforefaid, by Subftra£ting theOi/i^HeDtf/irfHyfih ' 
from the Right Dtfcenfmn : Sixthly, if you count 
upon the HourCirclc, the Hours that the Indnc 
points to between the S«ii'sRifiiig and hisSetting» 
you have the Length of the Day, wi.. 15 Deg. 
30 Min. which subftrafted from 24 Hours, gives 
8 Hours 30 Min. for the Length of the Night. 



P R O B. \V. 



'o jindthe Hour of the Day by the Globe i»i« th»>\ 
SvTi jliints. -'- »-^ 

aUict.'} TF you have a Meridian Line drswn, 
_|_ that is, a Line exaflly N. and S. 
Firft, Place the Globe fo that the Brafs Meridian 
may bcdireftlyover it : Secondly, Sec that the 
Plane of the Wooden Horizon be parallel to the 
Natural Horizon, v?hich may be fo placed by a 
Level or Plummet; then the Poles and Circles of 
the Globe, will (without any fenliblc Error) cor- 
refpond with ttrofe In the Heav«is ; Thirdly, If 
the Sim fhines, obferve the Ihadow of the Aiis or 
Pole upon the Hour-Circle, which gives you the 
Hour of the Day. But if you have no Mej idiao- 
Line drawn upon a Plane, where you can conve- 
niently place the Globe, then y6u may fct the 
tour Quarters of the Horizon, viz.. N. S. Ei-W. 
^ agreeable to the Four (Quarters of the Heavens 
■ Needle and Compafs, efpecially if jrou 
ue Variation of the NocdU in that Place. 
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But this is only for the Summer Half-year, viz.'. 
from March to September. And therefore to find 
the Hour for the other half-year, you rauft De- 
prefs the Pole as much below the South-part of 
the Horizon, as before it was Elevated above the 
Horizon ; fo will the Norih-Pole be dircftly op- 
poOte to his firfl: Polition, and the Shade of its 
Axis or Pole, will give the Hour on the Hour- 
Ctrcle as before. 



P R O B. V. 
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The Latitude 51 1 Degrees ; the SunV fit 
29 Deg. o Min. of Taurus, ma th 
}i}ttr given J viz. i o /» the Ivhrn. to find 

The Sun'j Azimuth ^ Tlie saa'i Altitude \ And the 
Point of the CemfMfs he is then uptn. 

frafiice.'} 'pHe Globe reaified, the Qiiadrant 
■■- of Altitude fixed and brought to 
the Horizon, move the Globe about (towards 
the Eaft it being in the Morning, but towards 
the Weft if in the Afternoon) till the Index 
points to the Hour given-, then lay the Qpa- 
drant of Altitude juft over 29 Deg. of Taurus^ 
and count the Degrees from the Eaft-point of 
the Horizon to the graduated Edge of the Qua- 
drant of Altitude, which is the Sun's u4x,imMih, 
viz.. 42 Deg. from the Eaft : Then number the 
Degrees of the QyadranE of Altitude contained 
between the Horizon and the 5««'s Place, you 
will find 51 Deg. for the S««'sj4/»f«<i?,or Height 
above the Horizon, and the Point of the Com- 
paiscut by the Quadrant on the Circle of Winds 
on the Horizon, is the point of the Compafs th^t 
ihe Sun is then upon. Thus 
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Thus you may find the S«w's Height and Azi~ 
BiKih at any Hour of the Day, either before;, or 
after Noon : If any Afternoon Hour had been 
propofed , the Quadrant of Altitude mnft be 
turned on the Weft-fide of the Globe, and the 
mmh reckoned from the Weft. 



P R O B. VI. 



The Latitude 51 J Deg. The SunV Place 
2f Deg. of Taurus, a^id the Azimuth 
42 Peg. giveftf to frtd 

The Sun'i Altitude i Hour of cht pMy; and the 
foint cf the Cempafs he it 11pm. 

THe Globe, Quadrant of Altitude, and Hour 
Index Reftified, turn about the Globe 
until the Sun's Place comes jult againft the un- 
der edge of the Quadrant, and there fixt it ; 
then count the number of Degrees upon the 
Qpadrant contained between the Horizon and 
the 5j(«'s place, visL, 51 Degrees for theSiw's 
jiltitude ; At the fame time the Index will point 
to the Hour 10, and the point of the Compafs 
as before. Note, That if the Ai.imtuh given be 
Eaftward, the Hour found will be before Noon, 
if Weflward after Noon. 

Here Note^ alfo. That having the pointof the 
.Compafs given, you may find the Swn's Azimuth, 
'" mr, and Altitude : For 'tis but placing the 
_iadrant*sEdge againft the Point of the Compafs 
given, and turoing the Globe about until lhe5«n's 
place comes jutt to the edge of the Quadrant, and 
Tou will find the Requifites to be as aforefaid. 
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'Tis alfo by this ProUem^that the SImi's Altitude 
and Azimuth at 6 of the Qock is found, which 
can only be in the Summer half year,in places that 
liave North Latitude. 

P R O B. VII. 

Tcfind the AkitudtyW Height efthe Pole by the Globe ^ 
when the Sm Jhines. 

SEt the Globe level as by Problem IV. upon 
Ibme Plane where tht Sun lhines;theh turn the 
North Pole towards the Sm^ raifing the Meridian 
higher or lower, until you find the Pole caft no 
(hade, that is, until the Rays of the Sm fall into 
the very Axis of the Globe, then the number 6i 
Degrees on the Brafs Meridian, cut by the Ho- 
rizon, counted from the Pole, is the Height of 
the Pole required. 
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Trigonometrical Problems. 



INTRODVCTION. 



Spherical Triangles are bcft reprefented by 
the Circles upon, aad thofe appendant to 
the Globes ^ with whofe nature, alfeiflions, 
and ufcs, the Praftitioner ought throughly to be 
acquainted, before he enter upoa the Solution of 
fuch Triangles by the Canons or Tables, either of 
Natural or Artificial Sines and Tangents, or by 
other Inftrumeiits, as Projcftions, Plaoifpliercs, 
Or the like ^ the Globe being the Original tVom 
whence all thcfe do proceed. For by the true 
nndcrftandingof the Ufes of the Globes, it will 
not be difficnlt to Projeft the Sphere in riang upoa 
auy Circle, as (hall be farther illullrated by the 
Circles upon the Globe it felf ; upon which the 
Sides and Angles of all Spherical" Triangles, arc 
mofb Natnrally reprefented, and moft Expediti- 
oufly meafurcd. But before I come to the Pra- 
ftice hereof, give me leave to premife fuch gene- 
ral and nccetTary Definitions and AlTcSions, as 
d6 in any cafe belong to Spherical Triangles. 
And (i.) Of fuch Lines or (rather) Arches of 
Circles, of which Spherical Triangles are framed 
and mcafured. (2 ) Of the Kinds, Parts and 
Affe- 
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Affeflions of fuch Triangles fo conftituted : how 
the things given or required in them are reprc- 
fented upon the Globe ; with the variety of Qjio- 
ftions, that the Solution of every Spherical Tri- 
angle will afford. With d.) The Solatioa of 
feveral Problems for Praflice. 

Of the Dtjimtiont Mid AffeEiiom o/TrlaDgles. 

1. A LI Triangles do confift of fix parts, fit. of 
__c\_ three Sides, and as many Angles. 

2. The three Sides of a Spherical Triangle do 
confift of three Arches of Great Circles of the 
Sphere or Globe, each Arch being lefs than a 
Semi-circle, or 1 80 Deg. 

3. A Great Circle of the Globe, is that which 
dividcth the Globe into two equal parts % fuch 
are the EquinoQial, Ecliptick, the Colures, or 
Meridians, the Horizon, the Azimuth or Verti- 
cal Circle. 

4. The three Angles of a Spherical Triangle, 
are meafured by three Arches of great Circles dc- 
fcribed upon the three angular Points of the Tri- 
angle j and are either Right, Acute, orObtufe. 

5. A Right Angled Spherical Triangle, is that 
which hath either one, or more Right Angles, 
which contains po Deg. An Acute Angled Sphe- 
rical Triangle, is thatwhofe three Angles be all 
of them Acute ; that is, each of them lefs thao 
90 Deg. 

d.An Obtnfe Angled Spherical Triangle is that , 
nhofe Angles are alt Obtufe, each exceeding 
90 Deg. or elfe mixt, fome Obtufe, and fome 
Acute. 

7. The Complement of a side or Angle to a 
QpadraBt or 90 Deg. is fo much as that Side or 
Angle wants of 90 Deg. " 
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8. The Complement of a Side or Angle to 3 
Semi-circle or ! 80 Deg. is fo much as that Sideor 
Angle wants of tSo Degrees. 

9. All Spherical Triangles which have not one 
or more Right Angles, arc called Oblique angled 
Spherical Triangles. 

Hence it followeth. That 
! . If two Great Circles of the Sphere, fiiall pafs 
by each others Poles, thore two Circles fhall inter- 
fed each other at Right Angles. But 

2. If two Great Circles of the Sphere do in- 
terred each other, and do not pafs through each 
others Poles, thofe two Circles (hall interfeft each 
other at Oblique Angles. Thus 

The General Meridian and the^ 

Horizon, / 

TheColuresand thcEquinoflialf do interfcd each 
The Azimuth, or Vertical Cir-^ other at Right 

cles and the Horizon, ( Angles. 

The Circle of Latitude and tlie\ 

EclipticJt, -^ 

But 
TheColures and the Horizon^ 
The Vertical Circles and Equi/do iateriea each 
nodial > other at Oblique 

TheCirclesofLon ? Horizon ^ Angles, 
^tude and the 5 Equinoctial J 

And the Angles made by thefe Oblique intcr- 
ft&ioos, are on the one fide of the iuierfection 
Acute, and on the other fide Ohtufe. So 

3. Two Arches of Great Circles intcrfei^ing 
each other, fliall make on both lides the inter- 

feiflioH, 
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fedtion, cither two Right Angles, or two Obliqiie 
Angles, the one Acute, the other Obtufe ; of 
which, both of them, being taken together, (hall 
be equal to two Right Angles, or 1 80 Degrees. 
Thus, in the Latitnde of 5 1 Deg. 30 Min. 

d. m. 

The Meridian") ^^ ^9ooo"J 

Thp FrrinfirVi interfccting vrithf {on the one 

J nc tcupucRi ^j^^ Horizon,doth^(y2 00>fide of the 
Tne hqumo- f make an Angle off C intcrfcaion 

aial 3 338003 

deg. min. 

r 90 cop on the other 
And an Angle of ^ 1 1 8 00 > fide of the 

C^i 00 J interfedion. 

And both the Angles on either fide together, arc 
equal to two Right Angles, or 180 Degrees. 
But here Note^ That thcfe Angles do vary in eve- 
ry Latitude, and are not always the fame. 

4. If a Spherical Triangle have three Right 
Angles, the three fides of that Triangle (hall be 
all Quadrants, each containing 90 Deg. So (in 
a Parallel Sphere.) 

The Brafs Meridian^cutting the Horizon in the 
North and South Points of the Horizon at Right 
AngleS) and the Equinoctial, Colure in the Eaft 
and Weft Points of the Horizon at Right Angles^ 
and the Meridian and Colure interfeding each 
other in the Poles of the World, at Right An- 
gles alfo : do conftitute a Spherical Triangle 
with three Right Angles ; and the three fides of 
this Triangle, ffor this Reafon^ (hall be all of 
them Quadrants : for upon the Meridian, be- 
tween the Equinodial (which is alfo the Horizon 
in a Parallel Sphere) and the Pole, is contained 

93 Deg. 
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90 Degrees: alfo upon the Colore, between the 
Equino^ial and tbePoIeisalfo 90 Degrees, and' 
between, the Eaft and North or South Points of 
the Horizon is alfo contained 90 Degrees : So ' 
that ths three Angles being Right Angles, the 
three Sides are alfo three Qiiadrants. 

%. If a Spherical Triangle hath two Right 
Angles, the Sides oppofite to thofc Angles Ihall 
be Quadrants ^ and the third lide thatl be the 
meafure of the other Angle. Such Triangles as 
thcfedofeldomcomeinPraaice, for few or no 
Qucftions can arife out of them ^ but of Right 
angled Spherical Triangles, thofe that have one 
Right, and two Acute Angles, moft Qpeftions 
are refolvable by. 

6. An Acute Angled Spherical Triangle, hath 
all ts fides lefs than Qiiadrants, or 90 Degrees. 

7. An Obtufe angled Triangle, having ail its 
Angles Obtufc, hath all its Sides more than Qna- 
drants: If mixt, the Side or Sides oppofite to the. 
Obtufe Angle or Angles (hall be Greater, and the ■ 
Side or Sides oppofite to the Acute Angle w An- 
gles, Ihall be Left than Qjiadraiits. 

8. The Sides of Spherical Triangles, are oP , 
the lame aftedion or kind with their oppcflitei 
Angles. ■ ' 

9. In Right angled Spherical Trianglcj* thtf 
Side which is oppofite to the Right Angle, I 
call the Hypotcnufg ; and tht other iwo^Sidej 
which contain the Right Angle, 1 call the Stdej 

~ irL^s. 

10. In Oblique angled Spherical Triaagles, ! 
ill the Sides Sides, and the Angles Angles , 

■hhout any othci diltin^Ion 
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ti. In the Solution of Right angled Spheri- 
cal Triangles, there are ufually 1 6 Cares, which 
wilt all be reduced ti) Five ; for that by the 
Globe three things arc at once found. And In 
Obliqne angled Spherical Triangles, there are 
ufually twelve Caies, which by the Globe will be 
reduced to <$ ; the Globe anfwering two at one 
FofltiotL 

Thus much of the Definitions and Affeftioas 
of Spherical Triangles. 

Of the Solution of Spherical Triangles «po» tht 
Globe. 

IN the following Scheme or Figure of the 
Sphere or Globe, it being in an Oblique Po- 
fition, viz.. Elevated to the Latitude of London^ 
51 Degrees 30 Minutes, you hare upon the Su- 
perfices thereof divers Spherical Lines and Cir- 
cles, by the interfeaions whereof, are confti- 
tuted divers Spherical Triangles; fooie where- 
of are Right angled, and others Oblique-angled : 
Of which I fliall make ufe only of Two-, one 
for the Five Cafes of Right-angled Triangles, 
the other for the Six Cafes of Oblique-angled 
Triangles. 

The Triangle which I fliall make ufe of for 
the Five Cafes of Right-angled Triangles, 
ihall be the Triangle P. O. ®. Right-angled 
atO. 
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iQwhich Right-angled Spherical Triangle P.O.©* 
rp. ©. being an Arch of the Brafs Meridian, 
we fuppofe to be the Latitude of Len- 
don^ ^i de?. 5oniiii. 
O.O. bfingaa Arch of the Horizon, wc fup- 
pofe to be the Amplitude of the Sun^ 
Rifing or Setting, from the North-part 
of the Meridian ^5deg. 4omin. 
i P. O. being the Arch of another Meridian, 
or Hour-Circle, (which the Equinoftial 
J Colore will beft fuppl/ orreprefent) we 

j fuppofe to be the Sun'sdiftance from the 

I Pole, or tke Complement of his Decli- 
L nation, 70 deg. 00 min. 

L'P.O. is the Hour from midnight, whofe 

I meafure is to be recltoned upon the E- 
quiaodial, between the Equino^ial Co- 
hire and tlie Brafs Meridian, and will be 
62dcg. 45mio. or iatime + hoars it 
min. 

'.0.O.is the Angle of the Sun's Pofition at the 
time of theQiielMon, whofe meafure is 
the Arch of a Great Circle, comprehen- 
ded between the Complement of the 
^j lide 0.0. ou the Horizon, and the 
Complement of the fide ©. P. on the 
EquinoQial Colure; both ihofe fides fac- 
ing continued to Qjiadrants, on the 
contrary fide of the Brafs Meridian, 
and will contain 56 deg. 39 min. 

'.O. ®. is the Right Angle, whofe meafure is 
tke deg of the Qjiadrant of Altitude 
contained between the Eaft and Welt 
points of the Horizon and the Zenith, 
which is sjo deg. 



H 



The 



98 Trigonometrical Prollems. 

The feveial parts of the Triangle being fhni 
declared, let us now proceed to the feveral Cafes 
which arifeoutof this, and every Right-anj 
Spherical Triangle. 

Of Right- Angle i Spherical Triangles, J 

CASE I. 

The two Sides (or Legs) P.O. %i 4eg. 30 min. «nf 

©, 0. %6 deg. 40 min. being given^ to fyid the Hy- 
potcnufe P.®. and the AngUs ®'.P.O. and 
P. ®. 0. 

SEeing that the fide P. O. is an Arch of the 
Brafs Meridian, and contains 5 1 deg. 30 min. 
count thereupon from the Pole 51 deg. 3onjia. 
and bring thofe degrees to the Horizon. Then 
the fide 0. 0. being an Arch of the Horizon, 
and contains 56 deg. 40 min. count upon the 
Horizon, from the Meridian, 56 deg. 40 Hiin. and 
turn the Globe about till the Equinoftial Colurc do 
touch thofe decrees of the Horizon, fjfhallyou 
have the true Triangle perfeftly defcribed upoo 
the Globe it felf : For from the Pole to the Hori- 
zon, upon the Meridian, is equal to P. O. From 
the Horizon to the Pole, upon the Colure is equal 
to P. ®. And from the Colure to the Meridian, 
upon the Horizon is equal to ©. O. Now(i.J 
P.O. being 51 deg. 30 min. and O. ®. jtS deg. 
40 min. the degrees of the Colure counted from 
the Pole to the Horizon, will be found 70 degrees; 
for the Hypotenufe P. ®. which was required. 
(2.) For the Angle ©. P. O. count the degrees 
of the Equinoftial which are contained between 
the Colure and tbe Brafs Meridian, aad you (ball 
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fefld them to betfzdeg. 45mm. or 4 hoars ii. 
min. for the quantity of the Angle ®. P. O. (3.) 
For the Angle P. ©. O: count the Complement 
of ®. P. 20 degrees upon iheEqalnoiftial Colure, 
on the other fide of the Meridian (fo (hall that 
Point bediftant from the Point ®. 90 deg.j Al- 
JTo, count the Complement of the fide ©. O. viz; 
33 dcg. 20 m. upon the Horizon, oq the other 
fide of the Meridian, fwhich Point will be 90 degJ 
diftant from the Point ®. upon the HorizoQ) 
So fhall the diftance between thefe two Points, 
'meafured by the Quadrant of Altitude, or by 
-ompalTes) contain, %6 deg. 39 min. for the Aa- 
!c P. ®. O. 

Or, This Angle P. ®. O. may be otherwite 
found in the fame manner as you found the An- 
gle ®. P. O. (but then you mult alter the Voli- 
tion of the Globe) For, ifyou Elevate the Globe j 
to 56 deg. 40 min. the fide o, O. and bring the J 
Eqilinodial Colure to 5 1 deg. 30 min. of the Ho- 1 
rizon, which is the iide P. O. (for fo have yoa I 
turned the Tri::iigle upfide-down) then will Che ' 
degrees of the Equino^ial intercepted between 
the Equiaoftial Colure and the Brafs Meridian, be 
$6 deg. 39 mill', as^tldfore, and equal to the Angle 
P. ®. o. ■ 

Or this is the ufual Way taught by othei^, wberts ] 
by the Globe muft be often Redified upon evoi 
ry ffflall occalion. But ! embrace the firft way, i 
as being both Exaft and Natural : but haviog ] 
declared both ways, I leave every one at liber- 
ty to ufe that which he belt Uketb. 

Hi &o 
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So by this one I>ata you have refolved three 
. Problems of the Sphere : for you have fonnd 



The fide P. @. the Complement of the 
Sun's Declinatica 70 degrees. 

The Angle S.P.O. the hour from Mid- 
night 4 hours 1 1 minutes. 
S. The Angle P. ®. O. the Angle of the 



Son's pofition <[6 degrees 39 minutes. 
CASE 11. 



aS^ 



7he Hypotenufe P- ®. 70 degrees, and the 
(or Lag) P.O. 51 deg. ^omin. being g'fvin\ /# 
find the other heg^ 0. O. and the Angles ®. P.O. 

MtdO.O.P. 

THis Cafedifiereth little from the former: for 
P.O. being an Arch of the Meridian, and 
containing 51 d. 30 m. the Meridian being fet 
thereto in the Horizon, turn the Globe about 
till 70 deg. of the Equinoaial Colure do touch 
the Horizon. So (hall you find the degrees of 
the Horizon intercepted between the GJIure and 
the Meridian to be 56 deg. 40 min. for the fide 
© O. The Angles at P. and ®. are to be found 
in all refpefts by their meafures, as in the for- 
mer Cafe. 

And by this one Data, you have refolved fix 
other Problems of the Sphere, for by it you 
have fouad. 
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©. O. the Sun's Amplitude from/ 

North, 5<Sdeg. 4omia. 

o.P, O. The hour from midnight ffi 

deg. 45 min. or 4h. 1 1 mill. 

P. ®. O. The Angle of the Sua's pofi- 

tion, 5(5 deg. 39 min. 

And if inltead of Leg P. O. there had 
been given the Leg ®. O. yoa might 
have then found Cby bringing 70 de- 
grees of the Equinodtia! Colme, to meet 
with 56 deg. 40 min. of the Horizon.3 

P O. The Latitude 5 1 deg. 30 min. 

®. P. O. The hour from midnight. 

P. .0. The Angle of the 5un's poll- ' 

tion $6 deg. 3p min. 

CASE ni. 



1^1 Hypothenufe P. ®. 70 dtg, and the Angle P. 
62 deg. 45 min. being g'tveti^ la find the ttvo Legs 
F. O. and ©. O. and the Angle P. ®. 0. 

COiint the Angle P. 62 deg. 45 min. upon the 
EqiiinQBifit horn theColure, and bring that 
point to the Brafs Meridian, and there Iteep the 
Globe fall in the Meridian; then move the Brafs 
Meridian upwards or downwards in the Hori- 
zon, till 70 deg. of the Equinoctial Colure do 
juftly touch the Horizon, then fhall the Brafs Me^*, 
ridian reft in the Horizon, at 51 deg. 30 min. 
for the fide P. O. and the degrees of the Horizoc, 
iniercepced between the Eqninoftial Colure and 
the Meridian will be be 56 deg. 40 min. for the 
"Side®, O. and the diftance between 33 deg. 20' 
ailn of the Horizon, and zo degrees of the E-y 
[dino^al Colure Ihall be $6 deg. 30 min. for the' 



1 

1 



Bgle P. a. o. 



H • 



r 



» 



» 



102 Trigonometrical Problems. ^J 

So that by this finglc Data there are alfo fix 
other Problems rcfolvcd, viz.. there is found 
I. The P.O. the Latitude 51 deg. 30min. 

2. The fide ® . O. the Amplitude from the 
North ^tfdeg. 4omin. 

3. The Anggle P. O. O. the Angle of the 
Sun's pofition. 
And if inftead of the Angle at P. the Aa- 

g!e at O. had been given, you might 
then have found [by counting 20 deg. 
upon thcEquiaoSialColure, and to that 
point apply 56 deg. 39 min. of the 
Quadrant of Altitude, (or a pair of 
CompatTes opened to that diftance,^ 
then turn the Meridian in the Horizon, 
and the Globe about his Axis, till 70 
deg. of the Colnrc and 00 deg. of the 
Quadrant of Altitude do touch the Ho- 
rizon on either fide the Meridian : for 
then will the Meridian reft ta the Hori- 
zon, at 51 deg. 30 min. 

4. The fide ©. O. the Amplitude from the 
North 55 deg. 40 min. 

%. The fide P. O. the Latitude 51 d. 30m. 
6. The Angle G.P. O. the hour from mid- 
it. night 61 deg. 45 rotn. 

CASE IV. 

One Leg. G. 0. ^6 deg. 40 imn. and one j4njle P. 
0. 0. 5fi*/(r^.39 min. being ^iv en i ta find the (tde 
P. O, the Hypotenufe P. 0, and the ^igU 
®. P. 0. 

CQvflt upon the Horizon from the Brafs Me- 
ridian $6 deg. 40 min. the given fide (or 
LcgJ O. O. alio from the Br?Xs Meridian, on the 
ccwi- 
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contrary fide thereof, count 33 deg, 20 min. the 
Complement of O. O. to which degrees apply 
00 deg. o(thcQ.iiadrant of Altitude. Then i*ove 
the Brafs Meridian up and down in the Horizon^ 
till the Equinoctial Colure cuts 56 deg. 40 min. 
and 56 deg. 39 min. of the Quadrant of Altitude 
do iiiterfea the Colure. So will the Brafs Meri- 
dian reft in the Horizon at 5 1 deg. 30 min. For 
the fifJe P. O. the Horizon will cut the Equinodi- 
al Colure in 70 deg. For the Hypotenufe P. O. 
and the degrees of the Equinoftial intercepted be- 
tween the Equinoftial Colure and the Brafs Meri- 
dian, will be 62 deg. 4$ min. for the quantity of 
the Angle O.P.O- which was required. 

And by this Data rhetc are twelve Problems 
refolved : for there is found 
1. The fide P.O. the Latitude 51 d-somin.'-l 
1. The Angle O- P- O. the hour from Mid- 
night 52deg'45 mtn. 

3. The fide P- ©• the Sun's diftance from 
the Pole 79 deg- 
But if the Given Leg had bern >^- O- and 

the Given Angle G- P. O. [by counting 
the Angle P- upon the EquinoQiai, and 
bringing that point to the Metidiafl,and 
moving the Meridian up and down ia 
the Horizon, till the Equinoftial Colure 
did touch j6 deg- 40 min- of the Hori, 
zon^] you mould then have found- 

4. The Hypotenufe p. C- the Sun's dillance 
from the Pole 70 deg- 

5 . The fide P- O. the Latitude s 1 deg- 30 id* 

6. The Angle P-C-O- the Angle of th| 
Sun's pofition 51S deg- 39 min- 
Alfo if the Hypotenufe P. ©- and the A; ^ 

glc i • P- O- had been £,ivei [by coun^ 
W 4 
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ing the Angle ©. P- O- upon the Equi* 
nodial^ and bringing it to the Meridian^ 
and moving the Meridian in the Hori- 

124 ^^^ ^^^ 7^ ^^g* ^^ the Equiaodial Cor 
lure did touch the Horizon] you might 
then find 

7. The fide ©• d. the Sun's Amplitude from 
the North %6 deg. 40 rain. 

8. The fide ©• P- the Sun's diftance from the 
Pole 70 den* 

9; The Angle P- O- O- the Angle of the 
Sun's pofition %6 deg. 39 min- 
And again, if the given fide (or Leg) had 
been P- O- and the Angle O* ®. P. [by 
fetting the Brats Meridian to 5 id. 30 m* 
in the Horizon, and turning the Body of 
the Globe about till the Equinoftial Co- 
lure and the Horizon do make an Angle 
of 55 deg- 39 minO you might then find 
10. The Hypotenufe P. ©. the Sun's di- 
ftance from the Pole 70 deg* 
1 1- The fide ©-O- the Sun's Amplitude fron^ 
the North 55 deg. 40 min- 
^12. The Angle ©• P- O- the hour from njid^ 
\\ night 61 deg. 45 min. 

CASE V. 

iToe two Acute Angles ©• P.O. 6i deg./^^ min. 
and P. ©• 0,^6 deg, 39 mn, being given^ to find 
the fide P.O. P.®*and®*0. 

Count the quantity of the Angle 0. P. 0. 62 
deg. 45 upon the Equinodial, from the E- 
quino^ial Colure, bringing thofe degrees to the 
^eridiauy ai)d there fix the Globe j t)iea move 

the 
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the Meridian upward or downward in the Hori- 
zon, till the interfeSion of the Equinodjial with 
the Horizon do make an Angle of %6 deg, 39 min. 
So (hall the fide P. O. be found to be 5 1 deg. 
30 min. the Leg O. P. s^ deg. 40 min. asd the 
Hypotenufe P. G- 70 deg. 

And from this D^a^ three Problems are re- 
folved : for you have found 

1 . The fide P. P. the Latitude 5 1 deg. 30 min, 
j2. The fide ©. P. the Amplitude from the 

North %6 deg. 40 min. 
I3. The Hypotenufe P. 0. the Sun's diftance 
. from the Pole 70 deg. 

This lafl Caie may befl: be refolved by change 
ing of the Angles into Sides, as fhall be hereafter 
taught. 

Thefe are the Five Cafes of Right-angled Spht- 
rical Triangles : And here you lee that in 
this one Right-angled Spherical Triangle, by 
the feveral Parts given in thefe Five Cafes, 
there are 30 Spherical Problems refolved: 
Namely, 3 by the Firft Cafe, 6 by the 5e- 
cor.d, 5 by the Third Cafe, 12 by the. Fourth 
Cafe, and 3 by the Fifth Cafe. And fo many 
are refolvable in every Right angled Spherical 
Triangle. 
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Of Ohliqitt'Mtgled Sfherical Tri0n^les. 



k. 



THe Triangle which I Ihall make ufe of for 
the refoWiDg of the Six Cafes of Oblique- 
angled Spherical Triangles, /hall be the Oblique 
Triangle Z. P. E. Obtufe angled at Z. 



In which Triangle 

Z. P- being an Arch of the Brafs Meridian, 
we will fuppofe to be the Complement of 
the Latitude of Lofliicn, containing 38 deg. 
3omin- 

p. E- being an Arch of a Meridian (or Hour- 
Circle) we will fuppofe to be the Sun's 
diftance from the Pole, or the Comple- 
ment of the Siin's Declination Northward 
70 deg. 

2. E- being an Arch of an Azimuth (or Ver- 
tical Circle) let be the Complement of 
the Sun's, or a Star's Altitude, and to con- 
tain 47 deg. 12 min. 

TZ- P- E. is the Hour from Noon, whofe mea- 
fure is to bercckoned upon the Equinoilial, 
between the EqninoSial Colore and the 
Brafs Meridian, and will be found to be 
4.5 deg. or 3 hours in time- 
E- 2- P- is the Sun's Azimuth from the North 
part of the Meridian, and is to be mea- 
fured upon the Horizon between the 
North' part of the Brafs Meridian, and the 
Quadrant of Altitude, and will be found 
to be 1 5 deg- 25 min. 
Z. E- P- is the Angle of the Sun's Pofitioo at 
the time of the Q}ieAion , and may be 




Trigonometried Prohlems. 
mcafiircd either by turning of the Qua- 
drant of Altitude to the contrary fide of 
the Meridian, and counting thereupon the 
ComplemenE of the fide E- Z- 42 degrees, 
48 mia- and the Complement of the fide 
Z- P- 20 deg. upon the Colure^ and the 
diftance of thefc two Points Ihall be the 
mcafureof the Angle 2* E- P- which will 
be found to contain 3d deg- 5 2 min- Or, 
you may turn the Triangle, and place Z. 
E- in the place where before Z- P- was 
placed, and then may that Angle bemea- 
fured upon the Equinodial between the 
Colure and the Brais Meridian, as the An-' 
gleZ-P.E- was. 



ThefeTeral Sides and Angles of this Triangle 
being difcovered, I will now come to (hew the 
fcveral Cafes which will arife out of this, and 
every Oblique Spherical Triangle : But firft let 
ne Ihew you 

■^ //oip to txfrcfs iht 7'ii.ingh upon the Globe. 

Elevate the Pole of the Globe to the Coraple- 
nient of any of the Sides of the Triangle, as irf 
this Example, to 51 dcg- 30 min- (which is the 
Complement of the fide Z- ?•) then count the 
fide Z. P- 38 deg- 30 min- from the Pole, and 
thereto ftrcw the Qjiadrant of Altitude- This 
done, count the fide E. P- 70 deg- upon the E- 
qainodial Colure from the Polejand the Side Z.E. 
upon the Quadrant of Altitude from the Zenith 
downward, aud fo move the Globe and Quadrant 
of Altitude together, tiil die numbers counted ' 
upon both of theni concur in one Point : and lo ' 
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fhall you have your Triangle exaftly delineated 
upon the Globe i which being done, I proceed to 
the Six Cafes of Oolique-angled Spherical Tri- 
angles, and to jhew the Variety of Problems that 
will naturally arife out of the Tolviog of every 
fuch Oblique Triangle- 

CASE I. 

The SiAl Z. P. 38 deg. 30 min. The Side E. P. 
70 de^. and the Side Z. E. 47 dfg. 1 2 wiif. beln^ 
g»w(ff, to ^nd the Angles. 

ELevatc the Globe to the 5 1 deg- 30 min. the 
Complement of Z- P. and count the fide 
2- P- the Complement of the Latitude 38 deg* 
30 min- from P- to Z- and there fatten the Qiia- 
drant of Altitude- Then count the Side E- P* 
the Complement of the Sun's Declination 70 deg. 
upon the Colure from the Pole downwards : Alio 
count the Complement of the Snu's Altitude 47 
deg- 12 min- The Side Z-E- upon the Qiiadrant 
of Altitude downwards ; and move the Globe 
and Qjiadrant together till 70 deg- of the Colcrc, 
and 47 deg. 12 min- of the Qiiadrant domeet: So 
is your Triangltfrepreleuted upon the Globe- 
Now to find the feveral Angles. 
I. For the Angle at Z. count the number of 
degrees of the Horizon, which are contained be- 
tween the North- part of the Meridian, and the 
Qiiadrant of Altitude; and you Hiall find them 
to be 1 1 5 deg- 3 5 min. and cliat is the quantity of • 
the Angle E- 2- P- and is the ^un's Azimuth from ' 
the North-part of the Meridian- 2> FortheAn-J 
gle Z. p. £■ count the number of degrees of thfl* 
Eqai- 
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Equino&ial, which are coat^ed between the 
Sooth-part of the Meridian and the Golure; 
which you will find to be 45 deg* and that is the 
opantity of the Angle Z* P* £• which b the Uont 
nom Noen, namely 9 in the Morning, or 3 in 
the Afternoon* 3. For the Angle Z- £• P* (either 
change the Triangle by elevating the Globe a- 
new, or^ connt 42 deg. 48 min* the Complement 
of Z* £• upon the Qpadrant of Altitude ^it be- 
ing brought to the other fide of the Meridian J 
and alfo connt the 20 deg* the Complement of 
E- P* upon the Colore, Ton the other fide of the 
Meridian) the diftance between thefe two points, 
meafured by Compafles or otberwife , will be 
fbond to contain 36 deg. 52 min* equal to the 
Angle Z. E P* which is the Angle of the Sun^s 
or Star's Pofition at the time of the Qjieftioo. 

And thus by this one Data^ you have relblved 
three Problems : For you have found 

The Angle E; Z- P. the Sun's Azimuth 1 1 5 
deg* 35 min* 

The Angle Z- P- E, the Hour 45 deg. or 9 
or 3 a Qock. 

he Angle Z- £. P- the Sun's Angleof Po- 
fition 36 deg. 52 min* 
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CASE n. 

The tm Sides E.Z. ^J dc^. xxmin. Z. ?, 38 </«J. 

30 viin. unA the Angle comprehended between them 
being given^ to find the other parts of the Tri* 
angle. 

j/~10unt P. Z. 38 deg. 30 rti'm- fihe Globe be- 
V_j ing elevated to the Complement thereof) 
upon the Meridian, from P- to Z. and there fix 
the Qiiadrant of Altitude : Theafrom the North- 
part of the Meridiaa upon the Horiton, count 
the quantity of the Angle E- Z- P- 115 deg- 5%n\. 
and thereto bring the Qiiadrant of Altitude i 
Then count the other given Side E- Z. 47 deg. 
ii min. upon the (iuadrant of Aicitude down- 
wards ; and turn the Globe about til! the Equi- 
noQial Golure cut the Quadrant of Altitude ia 
47 deg. 12 min- So is your Triangle delineated 
upoQ the Globe- 
Now to find the feveral Parts. 
I. The Degrees of the Colore contained be- 
tween the Pole and the Qjiadrant being 70, is the 
Side E. P. 2. The Degrees of the Horizon be- 
tween the Meridian and Quadrant being f 1 5 deg. 
^5 min. is the Angle E- Z- P- And 3- The di- 
ftance between the Complement of E. Z. upon 
the Quadrant of Altitude* and the Complement 
of E. P. upon the Coluie (they being both con- 
tinued to Quadrants, on the other fid of the Me- 
ridian) will be found s^dee- vimin. which is the 
AngleZ.EP. 

thO! 
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Thus by this Data you have found 

f I. E. P. The Complement of the Sun*s Dc- 
I clination. 

I 2. E. Z- P. The Sun's Azimuth from the 
I North. 

I 3. Z. E- P. The Angle of the Sun's or Star's 
I Pofition. 

{ But if the Sides Z. P. P. E- and Angle Z; 
] P. E. had been given, there would then 

I have been found 

, J4.P.E. Z. The Angle of Pofition. 

5. E. Z. The Complement of the Sun's Alti* 
tutle. 

6. E.Z.P. The Azimuth from the North. 
Or if the Sides Z- E. P. E- and Angle Zt 

E. P. had been given, there would theil 
be found 
7.E. Z. P. The Sun's Azimuth from th< 

North. 
8. Z. P. The Complement of the Latitude- 
'{,!■ Z- P. E- The Hour from Noon. 



CASE lU. 



Iwe two jinghi E. Z. P. ij+^/c^. 25 min. md^ 
* F. E. 45 dfg. with the Side Z. P. 38 deg. yytnitti 
comprehendid between thtm^ givttt^ tofindtheethtf 
parts of the TrtAngU. 
thi 



L 



lOunt 38 deg. 30 min- the fide Z- P upon the 
_ I Meridian from the Pole, and thereto fcrew^ 
the Quadrant of Altitude ; then count 45 deg 
the Angle Z, P. E- upon the Equinodial, (begin- 
ning at the ColureJ and biiag thore45 deg- to 
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the 5outh-part of the Brafs Meridian. Again, 
count 1 1 5 deg- 35 min. the Angle £• Z« ?• upon 
the Horizon, from the North-part of the Meri- 
dian, and thereto bring the Quadrant of Alti- 
tude- And fo have you reprefentcd your Tri- 
angle upon the Globe, 

Now to find the other Sides and Angles. 
I. The Degrees contained between the Pole 
and the Colure upon the Qjiadrant ; namely, 47 
deg- 12 min- will be the Side 2- E» 2- And the 
Degrees between the Pole and the Qpadrant upon 
the Colure, viz.- 70, will be the Side E- P- 3^ And 
the diftance between the Complements of the 
5ides E- Z- and E- P- being continued to Qua- 
drants on the other fide of the Meridian j namely, 
35 deg- 52 min- will be the Angle Z. E. P- 

And by this Data^ you have found 
r 1.ZE- The Complement of the Sun's Altitude. 

2- E P- The Diftance of the Sun fromthcPolc- 

3- Z. E- P. The Angle of the Sun's Pofition. 
But if the Side E- P. and the Angle Z. L 

P- and Z- P. O- had been given, there 
would have been found 

4. E, Z. The Complement of the Sun or Stars 
Akitude- 

5- E. Z. The Sun's or Stars Azimuth from the 
North. 

5. Z. P- The Complement of the Latitude. 
And if the Side Z. E. and the Angles P. 

Z. E. and P. E- Z. had been given, you 

might then find 
7« Z. P. The Complement of the Latitude. 
8- Z- P. E. The Hour from Noon- 
9. P. £• The Complement of the Sun^s or Stars 
. Declinatioa CASE 
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CASE IV. 

^etwo Sides Z-F- 1% deg- -iomin. and E- T- "jo degi 
t with the y4ngle Z. £. p. 36 4eg' 52 mitj- beitj^gi-, 
vcn^ to jitid the "ther Side and AngleSi 

O refolve this C«/f, you may (if ybu pleafe) 
revert the Triangle, by elevating the Globe 
20 deg- the Complement of the given Side 
E- then councing 70 dcg. the Side £■ P. upoa 
Meridian from the Pole, there ftrew the (^a- 
int of Altitude. Then upon the Horizon, 
int 35deg* 52 min- the given Angle E. and tO 
m bring the Qiiadrant of Altitude- So have 
yow fixed the Angle Z. E. P- Then turn the Globe 
about, till 38 dcg- 30 min. the other given Side 
P. Z. do touch the Quadrant, which it will do in 
47 deg. 12 min. for the Side £. Z. And for the 
Angle P. the degrees of the Ecjuinoftial between 
the Meridian and the Colure, viz.. 45, is the An- 
gle at Pi and tor the Angle at Z. it may be found 
by reverting of the Triangle again, or by the 
Complements of the Sides extended on the other 
fideof the Meridian, as hath been before taught. 
Lalbly, for the Side £■ Z, you have it upon the 
Quadrant 47 deg- 1 2 min. 

The Triangle being thus delineated, you have , 
found, (i .; the Side E. Z. 47 deg. i z rain- (2-) the 
Angle P. 45 deg. d.) the Angle E. Z. p. 1 54 deg. 
min. 



I thought good iQ this place to inlert this man- 
ner of Change, not only for variety, but bc- 
canfe in this and the next Cafe the Triangle may 
be more readily delineated upon the Globe. 

I * ■ 
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And in this one Ddia^on have found 
i . E.Z. The Complement of the Suo's Alti- 
tude. 
;. Z.P. E. The Hour from Noon. 
;. E.Z, p. The Azimuth of the Sun or a 
Star from the North. 

But if the Sides Z. P. and E. P. and the 
Angle £. Z. P. had been given, yon 
would then have found 
4. E. Z. The Complement of the Sun's or 

Star's Altitude. 
%. Z. £• i*. The Angle of the Sua's or Star's 
Pofition. 

6. Z.P-E- The Hour from Noon. 
And if there had been given £. P. £• Z. 

and £• Z. P. then would have been found 

7. Z.P. The Complement of the Latitude. 
8- Z.P-E- The Hour from Noon. 
9. Z. E- P. The An&Ie of Pofition. 

In like manner, ifP.E- E.Z. andZ- P' E, 
had been given, you would have found 
to. Z- P. The Complement of the Latitude. 
ii.Z.E.P- The Azimuth from the North. 

1 2. Z. E. P- The Angle of Pofition. 
Again, if there had been given E. Z- Z. P. 

and Z. P- E. you might then find 

1 3 . P- £. The Sun's diftance from the Pole. 

14. ZE.P. The Angle of Pofition. 

1 5. E. Z. P. The Azimuth from the North. 
Laftly, If £. Z. and Z. P. and the Angle 

Z. E. P. had been given, there would 
have been found 

16. P. £• The Complement of the Sun's or 
or Stars Declination. 

1 7. Z. P. E. The Hour from Noon. 

;U8. £.Z>P. The Azimath from the North. 
CASE 
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G A S E V. 

*iit tm Angtti E,Z. P, 1 1 f deg. 3 5 itnn. Z. P, EC 

45 tic^' with ihe Side P- £• 70 deg- being given^ r* 
findthertftof the Triangle- 

r* Legate the Globe to io deg- the Complement 

|j of the Side E- P- Then count the given Side 

E*P- 70 deg. upon the Meridian, from P. to Z. 
and there fix the Qpadrant- Then the given An- 
gle E- P- '^' being 41; deg- (fount 45 deg. upon the 
Equinodial from ttie Colure, and bring that point 
under the Meridian : So have you condituted the 
Side E- p. and the Angle E- P- ?- Now for the 
Angle E- Z. p. you muft either revert the Trian- 
gle again, or find it by the Complements of the 
Sides Z. E* andZ.p. extended to Qpadrants on 
the other fide of the Meridian, which you (hall 
find to be 115 deg- 3 % rain. 

The Triangle thus conftituted, (i-j For thtf 
Side Z. p. the degrees ot the Colure between the 
Pole and the Quadrant being 38 deg. 30 min. is 
that Side. (1.) The degrees of the Quadrant of 
Altitude, between the zenith and the Colure, be- 
ing 47 deg- 1 2 min. 13 the Side E. z- (3^ Th«. 
degrees of the Horizon between the Meridian and 

"LtheQuadrantof Altitude being 36 deg. simiow 

|is the quantity of the Angle Z. E- P- 

By which finglc Vaitr^ you have foand 
fi-Z- P. The Complement of the Latitude. 

2. £. Z. Ths Complement of the Altitude- 

3. ZE- P. The Angle of Pofition. 
I But if the Angles i- Z- P- Z. /'■ E- and tW 
I Side Z- P. had been given, then mi2,h^ 
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you 
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4> Z. P. The Complement of the Latitude- 
5- P- £• The Sun's diftance from the Pole- 
6. Z. E. p. The Angle of Polltion. 

Or had there been given Z- A £. Z-E-P. 
and the Side £. P- you might from thence 
find 
•j-Z-P. The Complement of the Latitude- 
s' £. P- The Complement of the Sunor Star's 

Declination. 
9. £■ Z- P. The Smi's Azimuth from the 
North. 

And if the Angles Z. P- E. Z. E. P- with 
the Side Z- P- had beengiven,theQ would 
have been found 
ro- Z. E. The Complement of the Sun's Al- 
titude. 
ii.P-E. The Sun's diftance from the Pole- 
11. E. Z. A The Sun's Azimuth from the 
North. 

But if the Angles Z- E. F- E. Z. P, and 
the Side Z'F. had been given, thcayoi 
might find 
I3-Z. £• The Sun's diftance from the 

nith. 
14- P. E. The Sun's diftance from the Pole. 
i$.Z.P- E- The Hour from Noon. 
And laftly, had there been given the An- 
gles 2. E. p. E. Z- P. and the Side P. E. 
then might be found 
16-Z-E- The Complement of the Sun's or 

Star's Altitude. 
1 7- 2. f- The Complement of the Latitndi 
,18. 2. P- £■ The Hour from Noon 
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CASE Vt. 



The three Audits E-Z-P. 115 deg- 3 5 tnin. the ^n^le \ 
£.' P- Z- 4^ deg. and the A»glc Z- &■ P- ^6 de^. * 
5 2 mln- helnggi-ven^ to find the three Sidei- 



h: 



His Cafe may bell be refolved by turning the 
_ Angles of the Triangle into Sides^as (hall be 
tanght by and by : and fo by this Data you may 
find > 

Ci- ^. E- The Complement of the Sun's Alti- 
^ tilde. 

^2- Z. p. The Complement of the Latitude. 
J3. E- P- The Complement of the Sun's DecH- 
wC. nation- 

Hjibd thus hare you, out of tliis one Oblique Sphe- ' 
rical Triangle, by the variety that thefe Six' \ 
Cafes afford, no iefs than Threefcore Problems 
refolved, f/^,. 3 in the Firft Cafe, 9 in the Se- 
cond Cafe,9 in tlie Third Cafe, 1 8 in the Fourth 
Cafe, r8 in the Fifth Cafe, and 3 tn tlie Sixth 
Cafe; in all 60. And fo many Varieties or ' 
Changesare there in everyOblique-anglcd Sphe- 
rical Triangle And belides thefe Varieties, 

this Triangle z E P, is not peculiar only to the 
Appellations that I have here given them, 
but to other purpofes alfo. For, 
This Oblique-angled Triangle is not capable 
wily of rerolvingthe torementioned Aftronomi- 
cal Qoeftions, but may be applied to Geographi- 
cal or Nautical Qiieftions alfo. For, 
i.TheSideZP, roayreprefent the Complement 
of the Latitude of tbas Town or City whofc 
' Zenith-point is z. 1 3 2. The 
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!.■ The Side E z, may reprefent the diftance be- 

thofe two Cities or Towns. 
J. The Side P E will be the Complement of the 

Latitude of that City or Town at £• 

4. The Angle E P Z, is the diflerence of Longi- 
tude between the two places E and Z. 

5. The Angle PzE, the Point of the Compafs 
leading from z to £. 

6. The Angle FEZ, the Point of the Compafs 
leading from Etoz- 

;.f|fr 

And in this Triangle the fame things being gi-, 
vea, they may be varied as before, and afford af 
many Qiieflions in Geography or Navigation as in 
Aftronomy : Namely 60. 

Moreover, In the fame Triangle, if you ima- 
gine the Side P z to be 23 deg- 30 min- the Di- 
ftance of the Pole of the World, from the i'ole 
oftheEcliptick : Then will 

I . The Side ^ P, be the diftance of the Pole of the 
World from the Pole of the Ecliptick: 

1. The Side P E will be the Complement of the 
Declination of a Star at E- 

3. The Side Z £ will be the Northern Latitude of 
the Star at E- 

4. The Angle EP z will be the Complement of 
the Star's Right Afcenfion- 

5. The Angle P z £ is the quantity of the Star's 
Longitude. 

6. The Angle P £ Z is the Angle of the Star's 
i'ofitioo. 

And this way it will afford 60 Varieties more, 
as b before intimated' 

Theorem 
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• ■ 

Theoreni. ; 

Tibf Sides of miy Spherical Trf Sif§ffe, may be tHrned 
into Angles j & contra, the Cojzplemefit of the 
Createfl Side^ or Greatest^ A»gle^ (to a S^^clrcle) 
hein^ taken for the Gredteft Slde^or Greatefl, jingle. 

Demonjtratlon, 

Et A B C, be a Spherical Triangle Obtufe^ 
angled at B. And let 



L 



u fCbe the Meaiurec >^ 



the Meafurei 

^^'^"Sle^J,,/^,. of.itsComple. 
ment, F B G, it being the Angle of the Triangle. 



Now, 
KLc 7DE 

equal to >F G 
^H I 



K Lc 

LM^is 

JiMC 




Becaufe 
L E*7 are Qpad rants, and'p L D 
F M Stheir common Com- >L F 
MH^plementis jK H 

Therefore, The Sides of the Triangle K L M, 
are equal to the Angles of the Triangle A BC> 
taking for the Greateft Angle ABC, the Com- 
plement thereof F B G. 

It may alfo be demon flrated. That the Sides of 
the Triangle ABC, are equal to the Angles of 
the Triangle K L M, by the converfe of the for- 
mer. For 

1 4 The 
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A B7 is e- rO Pt the mea- rM L K 

BC>qual^F H>furc of the^L MK 

^ ,AC3to ^D iJAngle Zd K I of 

^ the Complement of the Obtufe Angle D K I. 

Fpr, 
A D7 rC It are Quadrants, andrCD 
A P >and^O Bf their common Com--^ A O 
B FJ Ic H^plementis dC F. 

Therefore, The Sides may be tnrned into Angles, 
and the contrary -, which was to be demonftra- 
ted. And by this Converfion, may the Fifth 
Cafe of Right, and the Sixth Cafe of Oblique 
Spherical Triangles be refolvcd. 



Hm a Perpendicular is to he let fall in any Ohlic^M 
Sphericdl Trian^lc^ thereby dividi^ it into iwa 

E'ght'ar^!edTriA''£JeJ. 

THis Problem is not of any Ufe in the Solu- 
tion of Triaogles by the Globe, as is evident 
by what hath been already delivered concerning 
the Solving of them: Bnt for that in Trigtrao- 
metrical Calculations, there is a necefllty wr ib 
doing, and the doing of it no lefs difficult to con- 
ceive or imagine j and feeing how naturally, and 
lively it is reprefented upon the Globe, I will 
therefore here infert it. And it is grounded up- 
on the Firft Theorem at the beginning of this 
Traft of Trigonometry^ viz.. 

Jftwo GreM Circles of the Sphere/S*^ fafs t}nengh 
edch ethers Feles^ thofe two CircUs Jljall CMt e4ch 
the ether nt Right jingles. 



m ■ em 
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In the Oblique-angled Triangle Z E P, before 
madeufeof, let there be given, i. The Side P Z. 
2. TheSideEZ; And 3. TheAoKleEpZ. and 
let it be required to find the Side P E. This Pro- 
blem is done by the Globes, by the Fourth Cafe, 
as you may fee, without the help of any Perpen- 
dicular \ but in Calcula(ioit it is ijvlioily nocelTary, 
and therefore may well dererve the plpcc af a 
Problem here. 1 

The Triangle being deferibed upon tbeGlobe, 
let it be required to let fa!! a Perpcndicnlar from 
the Angle Z, upon the Side E P : The Meafure 
of thegiven Angle P, being upon theEquinoftial, 
fee upon the Globe where the Side P E f being ex- 
tended) cuts the Equinoflial, and from that Point 
count 90 deg. upon the Equinoaial,a:id that Point 
fliaU be the Pole of the Circle (P £.) ( For the 
Polei of all Great Circlet are a Quadrant ^ or 93 Deg. 
Mftanc from their Peripheries : J wherefore the 
Qiiadrant of Altitude being fixed in Z, bring it 
to this Point found in the EquinoiSial, and then 
will it cut the Side E P in the Point where the 
Perpendicular muft fall, which will beat K, 29 
deg. 12 min. diltani from P. 

H ]y of two Triangles for the Solution of the" 
^iVeCafes of Right, and Six Cafes of Oblique- 
angled Spherical Triangles ; namely, of the Tri- 
angle P O © for Right-angled, and Z E P for 
Oblique-angled. Yet in the Figure of the Globe 
by the loterfeftion of the Teveral Circles thereof, 
(here arc divers other Triangles (both Right and 
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Obliqne)conftituted,all which the foregoingRi 
and Cafes will fafficiently Solve. A tew of the 
Principal I will mark in the Globe by numerical 
Figures, for diftih<Sion, and give you an account 
of what Circles they are compofed," and what 
Queftions of the Globe are Refolvable thereby. 

The Triangle that I have made ufe of for Right- 
angled Triangles, viz.. P o O, I have marked 
with Figure i . And the Oblique Triangle Z E P, 
with tlie Figure 2 ; and fliall fay no more of them, 
having fufficiently dealt with them already, bat 
come to give you' an account of fiich other as I 
have marked in the Figure. And, 

The firft that I Ihall take notice of is. The Tri- 
angle A K iVl, marked with the Figure 3. Right' 
angled at M, which is conllituted of 

A K an Arch of the EquinoftiaJ. 
A M an Arch of the Ediptick, and 
K M an Arch of a Circle of Longitude paf- 
fing through the Poles of the Ecliptick. 

In this Triangle, 
The Side A M, is the Sun's or a Star's Longitude, 
or Diltance from the Equino^ial Point A. 

^K M is the South Latitude of a Star at M, 

or the Sun's South Declination. 
£A K Is the Right Afcenlion. 

"K A M is the Sun's greateft Declination. 
JA K M the Angle the Circle of Longitude 
S makes with the Equinoftial. 
^A M K is a Right Angle. 

The 
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.[The fecond Triangle that I fhall take notice of 
liA O B, Right-angled at B, and marked with 
■Figure 4 i and which is conftituted of 

i O, an Arch of the Horizon. 
' A B, an Arch of the Equinoctial, and 
tfi i>, all Ai'ch of aMeridiaa or Hour-CircIe. 

In this Triangle, 

■^A G is the Amplitucle of the Suns Rifing or 
;2 ^ Setting from A, tlie Ealt or Weft-PotatS 
„ <' of the Horizon. > 

£ JB [? is the Sun's Declination North. 

CA B is the Afcenfional Difference. 1 j ""■ 

•SjC® BA is a Right Angle. 
K )® A B is the Gomplcmeat of the Latitude. 
V )A o B is the Angle of the Sun's Pofition at 
£c his Riling. 

^pThe Third Triangle that I here take notice of, 
Bhe Triangle A L F, Right angled at F, and 
nwrlccd with the Figure 5. The which is con- 
ftituted of 

A I., an Arch of the EquinoQial Colure. 
A F, an Arch of the Horizon, and 
L F, an Arch of an Azimuth or Vertkal- 
Circle. 

In this Triangle, •; . t-.i'im 
r A F is the Sun's Azimutti being Ealbopil^hlUi/ 
^ A L is the Sun's DecliHationNortb. ' '. lixmti 1 
cL F is the Sun's Altitude at Six a Clock. l 



L F A is a Right Angle. 



ri. r A IS a Kignt Angi 
The Angle^l- A F is the Latitude. 
C,A L F is the Angle of 



Folition. 

Ttft 
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The Fourth and laft: Triangle that I Ihall men-. 
tion, is A D C, Right-angled at C, and marke«l 
with the Figure tf, and is compofed of \ 

A D, an Arch of the Prime Vertical-Circl ^ 

or Azimuth of Eaft or Weft. 
A C, an Arch of the Equinoftial, 
D C, an Arch of a Meridian or Hour-Circle 

la which Triangle, 
"AD is the Sun's Altitude when he is d»J< 
) Eaft or Weft. 

Sa C is the Afcenfional Difference. j 

LD C is the Sun's Declination North. 

r A D C is a Right Angle. 
The Angle^C D A an Angle of Pofition. 
CD A G is the Latitude. 

Thus have you an account of Four other Right- 
angled Spherical Triangles, with the AfTeflions 
or Natures of their refpeftive Sides and" Angles; 
out of each of which, bythe Varieties that will 
arife from the Five Cafes, may be deduced 30 
Problems, and in all the Four Triangles 1 20 Pro- 
blems, all which may be performed according to 
the Direftions of the Five Cafes of Right-angled 
Spherical Triangles ; the Exercifing whereof I 

leave to the Praditioncr. There are divers 

other Triangles may be found both Right and 
Oblique-angled, but thefe as the principal 1 com- 
mend to the Pradice of the young Tyro. 
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INTRODVCTION. 

Of the DifiinB^ioa of Plainsy upon which Dials are 
tt be tnade. 

A LI Plains upon which Dials are made, in 
any Latitude or part of the World, do 
tither lie, i . Parallel to the Horizoa, or 
2. are Perpendicular to the Horizon; or 3. do 
cut the Hsrizoa at Oblique Angles : and of thcfe 
forts of Plains there are feveral Varieties, ex- 
cepting the firft. 

1. A Plain that lieth Parallel to the Horizon, 
is faid to be an Horizontal Plain ^ and of this kind 
there is no variety. 

2. Of Plains that are Perpendicular to the Ho- 
rizon there are Two Varieties : For, 

Firit, If the Plain which is Perpendicular to 
the Horizon, do ftanddirefllyin the Azimuth, or 
Vertical- Circle, ofEaftandWeft, the two Faces 
thereof beholding, one the South, and the other 
the North ~ — • — • Or if the Perpendicular Plain 
do ftand in the Meridian of the Place, that is, in 
the Azimuth of North and Sooth, and fo the two 
Faces 
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Faces thereof do behold the Eaft and Weft. 
Such Plains are called direft Vertical Plains, be. 
caufe they have a direft refpefl: to the four Car- 
dinal Points of Heaven, viz.. the Eaft, Weft, North, 
and South. But 

Secondly, If any fuch Perpendicular Plain do 
ftand inany other Azimuth or Vertical-Circle be- 
tween the South and the Eaft, or the North and 
the Weft, fo that one Face beholdeth the South- 
Eaft, and its oppofite the North- Weft j then thefc 
Plains are called Vertical Planes Decliaing from 
the North or South, towards either the Eaft or 
Weft. 

3. Of Plains that cut the Horizon at Obliqutf 
Angles, and yet do lie dircdly in the prime Ver-^ 
tide Circle, or Azimuth of Eaft or Weft, thcr< 
are fix Varieties. For, 

Firft, A Plain beholding the South, may fiill 
back, ( or Recline ) from the Zenith, juft ioto 
the Pole, and then will the Plain lie ParaOel to 
the Axis of the World, and fuch a Plain is called^ 

a Polar Plane. 

Secondly, It may fo fall back ( or Recline ) 
from the Zenith, that it may fall between the 
Zenith and the Pole, or between the Pole and the 
Horizon ; and thefe three forts are called Sooth 
Reclining Plains. 



^ 



^more than 

Thirdly, A Plain beholding the North, may 
fall back (or Recline) from the Zenith equal to 
the Equinodial, and fo the Plane will lie Parallel 

to 
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to the Equiiioftial Circle, aad is therefiMe called 
an EquinoiSial Pl-iia- 

Fourthly, It may fo fall back ( or Recline ) 
thatitlhall reft between l!ie Zenith and theE- 
quinodial, or between the Equinodial and the 
Horizon \ and thefe three forts are called North 
Reclining Plains. 

■ r equal toT the Equinoaial , 

Reclining <lefs thanS or Latitude of 
tmorethanJ the Place. 

Fifthly, Of Plains that cut the Horizon at Ob- 
lique Angles, and do lie direftly ia the Meridian 
or Azimuth of North and South, there is only 
one Variety : For alt fuch Planes will fall betwcea 
the Zenith, and the Eaft or Weft-points of the 
Horizon ; and fo are called Eaft or Weft Re* 
diners. 

Sixthly , Of Plains that cut the Horizon at 
Oblique Angles, and do not lie in the prime Ver- 
tical-Circle or Azimuth of Eaft and Weft, butia 
fome otIuT intermediate Azimuth or Vertical- 
Circle between the South and the Eaft or 

Weft", there are alfo fix Varitics:- And 

of thefc, thofe that behold the South, are called 

South-Rccliner?, declining Eaft or Weft :_^ . 

And thofe that behold the North, arc called 
NonhKcdincrs, declining either Eaft or Weft; 
and of thefe there arc fix Varieties. 

Now of thcle fix forts, .ill Plains bclides the 
foreraentioned muft neccffarily be one of 
thefe following : For, 
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into the Pole-point, and Co is called 
a Polar declining Plain." 
Between the Zenith and the Pole, 
Between tbc Pole and the Horiioa. 



Aad thefe are called South Declining Plainj 
equal 



Reclining 



top 
lefs than> the Pole, 
more than j 



1 



a. The North Re-'^Juft at the Interreflion of the Meridian 
dining Plain, by/ witii the Equinortial. 
rcafon of it? De-SBetween the Zenith and Equinoftial. 
clination, may foC Between the Horizon and the Eqtii- 
cbaaceastofall J no^ial. 



And thefe are called Koith Decliaiog Plains. 



Cequal tOT 
Reclining <lefs thanS- iheEquinoaiali 



Muorethan 



S' 



IRe^ 



Seventhly, All Plains that do Decline and 
cline alfo, have their oppofire Faces, and thofe 
are called North or 5outh Declining Inclining 
Plains; and the fame Dial that ferves for a South 
Declining Reclining Plain, will fcrve alfo for a 
North Declining Inclining Plain. 

And Dials upon any of thefe Variety of Planes 
may be made by the Globes, as I Ihall come novr 
to fhcvr. 
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fHcrokgiographical Problems, 
P R O B. I. 
To mih an Horizontal Dial in any Lmtiidt. 
I. BytheGiohc, 

ELevate the Globe to the Latitude of the place 
for which you would make yourDial, (fiip- 
pofefor Lowi/onjin the Latitude of ^ I deg. 3otnin.) 
Then bring the Vernal EquinoftialColiirc (which 
is the firlb point of Aries) alfo to the Meridian, 
and (ifyouwilij the Index of the Hour-Circle 
to 12- This done, 

1. Turn the Globe about Weftward, till the 
Hour-Index points at i a Clock, or rather Ctill 
1 5 degrees of the Equinoflial come to be jnfl: un- 
der the Meridian,] and there 
keeping the Globe, look up- 
on the Horizon how many 
Degrees thereof are aic by 
the Equinoftial Colure 5 
vvhich you Ihalt find to be 
1 1 deg. 50 min. which fee 
down in a little Table, as 
you fee here is done ■, for this 
II deg. 50 min. the Hour- 
Lines of 1 1 and I a clock 
are diftant from the Meridian 
upon the Dial Plain. 

2, Turn the Globe more Weftward,till 30 deg. 
of the Equinoiltial comes to the Meridiao,and then 
fee what Dcgreesof the Horizon are cut by the 
£quIno^ial Colure •■, which you will find to be 
24 deg. 20 min. which note doi-.'n inaTabteas 
before, for that is the Hour-diAauce of 10 and z 
a Clock trom the Meridian. K 3- Tura 
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3. Turn the Globe ftill more Weftward, till 
45 degrees of the Equinoftial come to the Meri- 
dian, and then ihal] the Equinodial Colure cot 
38 deg. 3 min. of the Horizon counted from the 
Meridian, which is the diltance of 9 and 3 a 
Clock. 

Do thus with the other Hours of 8 and 4, of 
7 ami 5, and fo fhall the Colure cut 90 degrees 
at 5 a Clock, or when 90 degrees of the Equi- 
nodial comes to the Meridian. And this being 
done, your Dial is fo far made as the Globe can 
affift you. Now for 

II. The Geometrical CwftrnBian of this DiW. 

FIG. I. 

1 . Upon the Plain on which you def^n to draw 
your Dial, draw a Right Line A B, reprefenting 
the Meridian of your Globe, and the Hoor-Lioc 
of 1 2 of the Clock. 

2. Aflign towards one end of this Line a point 
as C, reprelcnting the Centre of your Dial, and 
through that Point draw another Line at Right 
Angles to A B, which fhall be the Hour-Line of 
6 a Clock, as the Line H K ; and upon the Point 
C, deicribe a Semicircle D £ F, according to the 
Radius of fome Line of Chords. Thrh 

I . Laying your little Table f before made) be- 
fore you, yon find Latitude 51 deg. 30 min. 
Take 5 £ deg. 30 min. from your Line of Chords, 
and fee that diftanceupon the Semicircle frotti E 
to G, and draw the Line C G for the Style or Gock 
of your Dial. 

2. Then 
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, i. Then feeing that 1 1 and i a clock, arc di- 
ftant from the Meridian 1 1 deg. ^o min. take 
i I deg. 50 min. from your Chord, and fet it up- 
bn the Semicircle from E to 1 1, and from E to i, 
knd draw the Lines C 1 1 , and C r , for the Hour- 
Lines of 1 1 and I . 

3. Thediftance of 10 and 2 a clock being 1^ 
deg. 20 min. take 24 deg. 20 min. out of your 
Line of Chords, and fet it upon the Semicircle 
from E to I o, and from £ to 2, and draw the 
Lines C 10, and C 2, for the Houv-Lines of 10 
aod 2. 

4. Do thus with the reft of tJie Hour- Lines of 

$ and 3,. 8 and 4,^ 7 and 5. So Have yoii 

all the Hour-Lines between 6 in the morning and 
6 at night \ and for the Hour-Lines of 4 and % 
In the morning, and of 7 and 8 at night, draw 
the fame Hour-Lines before 6 through the Cen« 
tre, as in the Figure, and chey (hall be the true 
ilour- Lines : And fois your Dialfinifhed. 

The Style mult ftand upright upon laof the 
clock, not inclining on either llde. 

P R O B. II. 
To make a Vertical South Dial. 

L The Operatiim ly the Globe. 

m 
m 

THe Globe being fet to the Latitude, and the 
Qpadrant of Altitude in the Zenith, 
I . Bring the Eqninodral Colure to the Meri-' 
dfain, and (if you mW) the Indeic of the Hour- 
#heei to 1 2. 

K 2 %. Turn 
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1. Turn the Globe about 
Wcftward, till 1 5 Degrees 
of the EquinoQial be under 
the Meridian, then fliall the 
Equinoflial Colure cut 9 deg. 
28 minutes of the Horizon 
counted from the Meridian ; 
and that is the Hour-diftancc 
of 1 1 and I a clock from 1 2. 
3. Turn the Globe more 
Wefterly, till 30 d. of the E- 
quinoft.be under theMeridian- 
then fliall the Colure cut up- 
on the Horizon 19 deg. 45 mia. which is the di- 
ftanceof loand 2 a clock nora 12. 

4. Turn the Globe ftiil Wefterly, till 45 deg. 
60 deg. and 75 deg. come under the Meridian; 
and fo ftiall you find that the Colnre will cut th« 
Horizon in 31 deg. 54 min. for 9 and 3 a clock, 
andthereft, as in this Table. Andfois theGlo- 
bular work of your Dial finiftied. 

II. The Ceomttricd CmfiruClion of this Dial. 

F I G. II. 

1. Draw a Right Line L M upon your Plain for 
the Meridian, and Hour-Line of 1 2 ; and ano- 
ther Perpendicular thereto, as N P for the Hour- 
Line of 6 and <J ; and where thefe Lines croft 
fas at O,; is the Center of your Dial. 

2. Upon O, as a Centre, with the Radius of 
a Line of Chords, defcribe a Semicircle N Q.P, 
and then taking 38 deg. 30 min. fwhich is the 
Complement of the Latitude of the place) out 
of the Line of ChordSj fet it from Q, to R, and 

draw 
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draw the Line O R for the Cock or Style of your 
Dial. 

3. Laying your Table before yoo^againft 1 1 and 
I of the clock* you find 9 deg. 28 rain. Take 
therefore 9 deg. 28 min. out of your Chord, and 
let that diftanceupon the Semicircle from Q.to 1 1, 
and from Q.to i, and draw the Lines O 1 1 and 
O I, for the Hour- Lines of 1 1 and i. 

4. Alfo take 19 deg. 45 min. and (et them from 
Q.to 10, and from <Xto 2, and draw O 10, and 
O 2, for the Hours of 10 and 2. 

5. Do the like for the Hours of 9 and 3, 8 and 
4, 7 and 5, and your Dial is finifhed. 

The Style muft ftand over 12, and mufl: point 
downwards towards the South*Pole at the Ele- 
vation. 

P R O B. III. 

■ ' . - * 

To maJte 4 Vertical direEl Horth-Dial. 

THe North Vertical Dial, is the lame with the 
South, only the Style muft point upwards 
towards the North-Pole, and the Hours about 
midnight, asp. 10. it. 12. at midnight, and i. 
2. 3. in the morning, muft be left out, and 4 
and 5 in the morning ^ and 7 and 8 at night muft 
be drawn through the Center : So is your North- 
Dial alfo iiniflied. 



K 3 P R O B. 
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PROS. IV: 

To VI ah a direEl Vertical Eafl: or Weft Di^l. 
I. The Operation by the Qlobc 

THe Globe reftified to the Latitude^ the Indci 
to 1 2, the Qiiadrant of Altitude in che Ze- 
nith : If you turn the Quadrant of Altitude fo 
about, till the graduated Edge thereof do[behold 
thedireft Eaft or Weft Points of the Horizon, 
you (hall find that it will lie in the very Plain of 
the Meridian-Circle, and fo the Pole will have 
no Elevation over it \ for turning the Globe a- 
bout, the Equinodial Colure will not cut the Qpa- 
drantof Altitude in any particular degree, but it 
will cut all the degrees thereof at the fame time ; 
wherefore the Hour- Lines of thefe Plains will 
make no Angles at the Pole, and therefore muft 
be Paralkl one to the other, which the Globe e- 
vicltutly dcmonftrates, but will not conveniently 
^ive the Parallel diftance of each from the other, 
they being nearer or farther off of each other ac- 
cording as the Style is proportioned to the Plain, 
which 1 Ihall now come to ihew in 

11. The Geometrical Cor.firHLiion of thefe Dials. 

F I G. III. 

Let the Plain upon which you would make an 
£aft or Weft Dial, b:: A B C D. 

I. Upon D (or any where towards the lower 
part of the Line B D, for an Eaft Dial, or of A C 
tcv a Weft) with 6o degrees pf your Chord, de- 

fcribc 
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fcribe an Arch F G, upon which fet the Comple- 
ment of the Latitude of the place, vItl. 38 deg. 
30 miu. from F to G, and draw the line D G E 
for the Equinodial. 

2. Towards the upper part of this Line, as at 
P, aflume any point, and through it draw the 
Line 5 P 6 perpendicular to the Equinoftial, for 

the Hour- Line of 6. -• Alfo, towards the 

lower part of the fame Line, anume another 
point, as L, and though it draw the Line 1 1 C 1 1 
for the Hour-Line of Eleven. 

J, With 60 deg. of your Chord , upon the 
point C, deicribea fmali Arch of a Circle, as H 
K, and upon it (always) (et 1 5 deg- (or one hours 
diltance) from H to K,and draw the Line K C M) 
cutting the Hour- Line of 6 in M. 

4* Upon M as a Center, with 60 degrees of 
your Chord, defcribe an Arch of a Circle N O, 
which divide into five e^uai p^rts in the points 
^©00. 

5. Lay a Ruler upon M, and each of theic 

ppints © O, and the Ruler will cut the E-^ 
quinoftial-Line E D in the points * * ^ * , 
tnrough which points, if you draw Right Lines 
parallel to the Hour-Line of 5, they fhall be the 
Hour- Lines of 7, 8, 9, and 10 of the clock, the 
Hour-Lines of 6 and 1 1 being drawn before. 

6. For the Hour- Lines of 4 and $ in the morn- 
ing, before 5, they retain the fame diftance from 
5, as do the Hours of 7 and 8 ', and thus is your 
Dial finifhcd. 

The Style mu(t ftand upon the Hour-Line of d, 
and be elevated fo high as is the length of the 
Line M P, and may etcher be a pin of Wyre, or 
H pUce of Brag or Iroa* 

K 4. The 
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The Weft Dial is the fame with the Eaft, only 
(.hanging the Names of the Hours. 

4? 5) ^1 It S, 9, 10, II in the morning, in the 
Eaft.Dial ; 

Mufi: be changed to 
8, 7, <?, 5, 4, 3» 2, I in the afternoon. In the 
Weft-Dial : 



Which is all the difference. 
P R O B. V. 



joutb, , 



To mule m Vertical Dial decUmftg from the SouUl, 
Eaft ward, er Weftward 30 Je£. in the I 
titdeof ^\ dt^. 30 min, 

I. Twf Oferation by the Globe. 

T He Globe being Reflified to the Latitude of 
the place, the Qpadrant of Altitude in the 
Zenith, the Index of the Hour-Circle at 1 2, and 
the EquinoftialColure brought under the Meri- 
dian ; 

1. Count the Declination of the Plain upop 
the Horizon, from the E ;lt or Weft-points there- 
of (according as the Plain declines) towards the 
South: namely, jodeg. and to that point of the 
Horizon bring the Qpadrant of Altitude, and 
there keep it. 

2. Turn the Globe about, till the Index of the 
Hour- Wheel cuts 1 1 of the clock, or rather ( as 
I raid before) till i j deg. of the Equinoflial have 
pafied the Meridian, and then Ihal! you find the 
Equinoftial Coliire to cut the Quadrant of Alt - 

todc 
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*udeat9deg. 50 min. if you count tiie degreei 
rora the Zenith point downwards. 

3- Turn the Globe far- 
ther about, till 30 deg. of 
the Equinoftial be paft the 
Meridian, and then (hall 
you find the Colure to cut 
the Quadrant of Altitude 
at rS dcg. 14 min, counted 
from the Zenith down- 
wards as before. 

4. Do the like with all 
the reft of the hours, and 
you (hall find that at the 
feveral i 5 dcg- of the Eqni- 
nodialjthe Eqiiinodial Co- 
lure will cut fuch degrees 
of the Qjiadranc of Alti- 
tude as are expreffed irl this Table, if you count 
thera from the Zenith downwatds, as is before 
direfled. 

This done; 

%■ Bring the Quadrant of Altimdetto the o- 
thcrfideof the Meridian, and fct it to 30 deg- 
the Plains Declination, counted from the Eaft or 
Weft-points Northward, as you did before to- 
wards the South, which will be in the jufl: oppo- 
fitc point of the Horizon to which it was before ; 
andalfo, bring the EquinoSial Colure under the 
Meridian. Then, 

6'. Turn the Globe about (the contrary way 
towhat you did beforej till t^ degrees of the 
EquinoSial be pa(b the Meridian, and then (hall 
you find the Equinoctial Colure to cut at 1 1 deg: 
23 min. of the Qiiadrant of Altitude counted 
from the Zenith- 
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. And fo continuing turn-^ 

ing the Globe about till 
30, 45, and 50 degrees of 
the Equinodial have palKd 
the Meridian, you (hall find 
the Equinodial Colure to 
cut the Qnadrant of Alti- 
tude, at fuch degrees as ara 
exprcffed in this Table. 
The Hour-diftances up- 
on the Plain being 
thus attained, there 

— are two other Rcqui- 

fites in all upright declining Dials alfo to be 
found by the Globe, before the Dial can be 
finifhed- Namely, 



1 .The diftance of the Subftyle from the Meridian, 
2. The height of the Pole above the Plain, or the 
height of the Style above the Subftyle. 

To find both which. 

Bring the Equinodial Colure to the Plain's De- 
clination 30 deg* counted upon the Horizon from 
the South Eaftward j and the Qjiadrant o£ Alti- 
tude to 30 deg. counted in the Horizon from the 
Eaft-Northward : So (hall the Quadrant cut the 
Colure at Right Angles. And 

The number of degrees of the Qpadrant, con- 
tained between this Interfedion and the Zenith 
(which here is 21 deg* 41 minj is the diftance of 
the Subftyle from the Meridian. And the degrees 
of the Colure contained between this Interfed^ioa 
and the Pole (which here is 32 deg* 37 min.) is 
the heighc of the Pole above the Plaiu 



II' The 
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11. The Geometrical ConfirtiEHav* 

F I G. IV. 

1, Draw a Line C p for the Meridian and 
Hour-Liae of 1 2, aad at Right Angles thereiintq 
draw another Line, as A 3? for the Horizontal- 
Line, croffing the former in the point C, the 
Center of the Dial. 

2. Upon the point C, defcribe the Semicircle 
AGB. 

3* Take 21 degr 41 min. from your Chord, 
and fbecaufe the Plain declines Eaftward^ fet 
it from G to E 9 alfo, take from your Chord 32 
deg. 37 min. (^which is the height of the Pole a- 
bove the Plain j and fet it from £ to F, and drav 
the Line C E for the Subftylc, and C F for tho 
Style of the Dial- 

4. Having recourfe to tbe Tables of Hour" 
diftances, take pdeg. 50 min. and feC it from G 
to 1 1 ^ alfo take 1 8 deg. 1 4 min% apd fet it from 
G to 10, and (b the rel( in that Table. ■■■ . ■■■ 
Alfo out of the other Table take 1 2 deg. 23 min. 
and fet them from G to 1 , &c. 

5. From the Center C draw Lines through the 
ieveral points 5, 6^ 7, 8, 9^ 10, and 1 1 \ and alfo 
through 192,3, and 4, they (hall be the true I^ur 
Lines \ and (o have you finifbed this Dial. 

And in the making of this Dial, youbav^giade 
four Dials ^ as I have intifnated at large in my 
Art of Didllingy Part I. Chap. 7. For, 

If you hold the Paper upon which the Soi^th- 
Eaft Declining Dial is drawn, againft the ligbt^ 
then fhall you difcovcr the Style to Hand on the 
Right hand of the Plain, whereas it sow Itands 

on 
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on the Left hand ; fo the fame Hour-Lines, Sub- 
ftylc. Style and all, being drawn onthe back-fide 
of the Paper, and thofe that arc the Forenoon- 
hours in the Eaft Decliaer, numbrcd as the After- 
noon-hours in the Weft-Dccliner, that is, call i r , 
1, and, ID, 2, and 9, 3, O-c. as in the Tables j 
fo ihall the South-Dial declining Eaflward 30 
deg. become a Sooth-Dial declining Weftward 
30 degrees. 

And if you turn the South-Eaft-Diai upfide- 
down, fo that the Style may point upwards to- 
wards the North-Pole, fand leave out the hour' 
about 12, as9, 10, 11, and i,z, and 3, which 
inNorth Diah reprcfentp, 10, and 1 1 at night, 
and 1, 1, and 3 in the morning •, all which tlrae 
fin thofe middle Latitudes) the Sun is under the 
Horizon j it will become a North- Dial declining 
Eaftward 30 degrees. 

Alfo if you turn the South Declining Weft- 
Dial upfide-down, and leave out the hours a- 
boipt Midnight, as 9, 10, 11, iz, t, 2, and 3, 
it will then become a North-Dial declining Well- 
ward 30 degrees. 

Now for fuch South or North-Dials as do de- 
cline far towards the Eift or Weft, as 60, 70, 
80, or 85 degrees, there you fhall find that the 
Hour-diftanccs will fall fo near together, thai 
they will be of no competent diftance one from 
another, except they be extended very far from 
the Center ; and therefore the old way hath 
been ( in fuch Cafes ) to draw the Dial upon 
the Floor of a Room, extending the Subftyle, 
Style, and Hour-Lines till they appear of a com- 
petent diftance froni each other, and thea ac- 
cording to the bignefs of your Dial-plain, to 
cut off the Hour-Lines, Stile, and Subftilc, and 

fo 
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fa transfer them from the Floor, to the Plain ujv 
on which the Dial is to be made : but this way 
being too Mechanical for an Artifl: to Exercife, I 
have in my forcfaid Art of Dialling, (hewed a 
more artificial way of perfcrming this woVk Geo- 
metrically, by which although the Dial fhould 
decline 80 or 88 degree ) upon a quarter of a 
£heet of Paper you may draw your Dial, and I 
have the Stile of a competent height, aad ail the ' 
Hour-Lines at a convenient 'diftance one from 
another. And fo let this fuffice to be faid in this 
place concerning Upright Declining Dials ; for I 
intend not here to teach the Art of Dialling, but 1 
fliew the life of the Globes. 

P R O B. VI. 

^ Of d'-reU South Reclining Dials, 

TO find the diftanccs of the Hour-Lines up- 
on thefe Plains by the Globes, this is the 
L aaiural way. 

" The Oftnttien by the Globe. 

Having fet the Globe to the Latitude, the In- 
dex of the Hour-Cirde to 12, the Qjiadrani of 
Altitude to the Rcclination, with the end there- 
of in the Eaft or Weft points of the Horizon, 
and brought the Equinodial Colure to the Me- 

xidian. Turn the Globe abour, till the 1 

iour, or I 5 degrees of the Equinoilial hath paf- 
'ftd the Meridian, and then fee what degrees of 
the Quadrant of Altitude are cut by the Equi- 
noaial Colure i for thofc degrees counted from 
the upper part of the Ciuadran: dowuwards, are 
the 
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afrc the degrees of the firft Hours diftance (as of 

XI or I of the ctock) from the Meridian ot 

XII a clock, and fo for all the reft of the Hour- 
diftances. 

This 1 fay is the Natural way ^ but the more 
Artificial and better way, will be tb refer fucR 
Reclining Plains to a New Latitude where they 
ftiay become Horizontal Plains j and that toay be 
eafily eflTedcd, as \ (hall prefently Ihcw. 

I formerly faid, that a South-Plain may fo re- 
cline, that the Reclination thereof may be either,- 

Lefs thanp 

Equal to^theComplc. of the known Latitude. 

more thani 

Now to refer any of thefe Plains to a new La- 
titude,where they may become Horizontal Plains, 
obfervc, 

1. If the Reclination of the Plain be lels than 
the Complement of the known Latitnde,Subftra6t 
the Plains Reclination from the Complement of 
the Latkude, and the Remainder (hall be a New 
Latitude, where the Reclining Plain (hall be an 
Horizontal Plain •, and, in this Caic, the South- 
Pole (in North- Latitudes) is always elevated. 

2. If the Reclination be equal to tfre Com' 
plen^ent of the known Latitude, then the New 
j atitude is no Latitude ; for the Plain lies in the 
very Axis of the World, and hath neither Pole 

elevated above it. 

3-tf 
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3. If the Reclination of the Plain be more 
( av Greater J than the Complement of the 
known Latitude, Subftraft the Complement of 
the known Latitude from the Plains Reclination, 
and the Remainer (hall be the New Latitude -, and 
in this Cafe, the North- Pole (in North-Latitudes) 
is always elevated. 



BxAmfles of ihefe three furietit}, 

1. Of « Soath Plain, Redhitig Ufs than the CemfU' 
mtnt of the Ltititude, 

LEt a South-Plain in 
the Latitude of 5 1 
degrees 30 min. North, 
recline 20 degrees : 
Now becaufe 20 degrees 
is left than 38 degrees 
30 minutes, the Com- 
plement of the known 
Latitude , fubftraa 20 
degrees from 38 degrees, 
30 minutes, and there 
remain i8 degrees 30 
minntcs, which will be 
the New Latitude. 
Wherefore if you Re- 
aifie the Globe to 18 
degrees 30 minutes ot 
Latitude, and make an 
Horizontal Dial as is be- 
fore taught in all refpcds, that Dial {hall fcrre ' 
for a SQUth-Dial reclining 20 degrees in the La- 
titude of s' degrees 30 minnies , the Hour- 
dill3i)ces 
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49 ^0 




6 


90 00 


s 



I 



i 
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diitances being fiicli as are cxprefled ia this Ta- 
ble, and the height of the Style above the 12 a 
Clock Line (orSubflyle) toibe equal to the New 
Latitude, namely, 18 degrees jomin. 

il. Of 4 South Plain Kedinlng ee^nd to the Co/iipU- 

mem of the Latitude. 

Thus if a South Plain in the Latitude of 5 t 
degrees 30 minutes, fhall recline 38 degrees 30 
minutes, equal to the Complement of the La- 
titude, the New Latitude ( as is faid before ) 
fiiall be no Latitude, and fo neither Pole have 
any Elevation ; wherefore the Dial is to be 
made in all refpeQs as an Eaft or Weil-Dial b 
made, oaly that Hour-Line which in the Eaft or 
Well-Dial is the fix a Clock Hour-Line, mufl in 
thefe Dials be the Hour-Line of 1 2, &c. 

111. Of a South Plain Reclining more thaft the 
Complement of the Latitude. 

Suppofe a South Plain in the Latitude of 51 
degrees 30 minutes ftiould Recline from the Ze- 
nith 60 degrees ^ forafmuch as 60 degrees is 
more tfian 38 degrees 30 minutes, the Com- 
plement of the known Latitude, fubftraft 38 de- 
grees 30 minutes from 60 degrees, and the rc- 
mainer 2 1 degrees 30 minutes wilt be the Ncvr 
Latitude. 




4 



Wherefori, 



r 
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Wherefore , if you 
make an Horizontal Dial 
for the Latitude of 21 
deg. 30 min. you fhall 
End the Hour-diftances 
to be fuch as are expref- 
fed in this Table, and 
ihall ferve for a South- 
Dial Reclining from the 
Zenith tSo degrees in the 
Latitude of 51 degrees 
30 minutes. And the 
Style of this Dial muft 
be Elevated above the 
Sobftyle ( or Hour-Line 
of 12) 21 degrees 30 
minutes equal to the New 
Latitude, and muft point 
upwards towards the 
North-Pole \ as muft the Styles of allSouth-Plains 
^hich Recline more than the Complement of the 

ititude. 



d. m. 




Latitude 51 30 




South recli. 60 00 




NewLatit. ^\ 30 






Hour-di- 




Hours 


ftances. 






di. m. 




12 
II I 


00 00 

OS 37 




[0 2 , 


II S7 




9 3 


20 08 




8 4 


32 2S 


1 


7 5 


53 50 


1 


6 


90 00 


1 



P R O B. VII. 

Of North Redining Dials. 



THe Natural way of Snding of the Hour-diftI 
ftances for North Reclining Dials is thus." 



I 



The Opera. 



I the Globe. 



ReftiSe the Globe to the Latitude, fet the Qiii 
drant of Altitude to the Rcdination, and the end 
of it to the Eaft or Weft-points of the Horizon, 
tbe Index of the Hour-Circle to 1 2, and the Equi- 
L noAUl 
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noftial Colure to the Meridian • Then tnrfl 

the Globe about till i % degrees of the Eqiiinoflial 
have pafied the Meridian, and then fee what de- 

trees of the Quadrant of Altitude are cut by the 
quinoflial Colure ; for thofe degrees fcouBtcd 
from the upper end of the Qiiadrant of Altitude) 
are the firft Hours dtftance from 1 2, as of 1 1 and 
I of the Clock ; and fo of all the reft of the 
Hours, 

This is the Natural way ; but the better way 
will be to refer thefe North Reclining Plains to a 
New Latitude, as before you did the South-Re- 
cliners. 

Of tbefe North Reclining Plains, there ar? 
Three Varieties, as thece were of the South-""' 
ciiaers : for the Reclination may be either 






Clels thaoT 

< equal top- the Latitude of the Plai 

cmorethanj 

And to refer thefe to a New Latitude, where 
there will be Horizontal Plains, you mufi: obferve, 

1. U the Reclination of the Plain be lefs than 
the Latitude, add the Complemcni: of the Lati- 
tude to the Plain's Reclination, and ihefum Ihall 
tic the New Latitude, and the North-Pole (ia 
North-Latitudes) fliall be always elevated. 

2. If the Reclination be equal to the Latitude, 
add the Complement of the Latitude and the Re- 
clination together, and the fum Ihall be the New 
latitude, which in this Cafe will always be 90 
degrees. 

3'. If the Reclination bemore than the Latitude, 
acldthe RccIin«ion of the Plain, and the Com- 
plement 




i 
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plement of the Latitude together, the fum of 
them fhall be the New Latitude, and tfie North- 
Pole fhail always be elevated. But if the Sum 
exceed 90 degrees, the Complement thereof to 
" "lO degrees Is the New Latitude. 



Examples of thtjh three yarieties. 
\. Of a North- Plain Reclining hfi than the Latitudt. 

LEt a North-Plain in the Latitude of 5idcg. 
30 min. recline from the Zenith 20 deg. 
add 20 degrees ( the Reclination ) to 38 deg. 
30 min. ( the Complement of the Latitude ). the 
rum will be ^8 deg. 30 min. which i% the NcvB". 
Latitude. 

Wherefore, if you re- 
difie the Glob6 tw 58 
deg. 30 min. of Latitude, 
and make an Horizontal 
Dial as is before taught, 
you fhall find the Hour- 
diftances to be fuch as 
are expreJTed in this Ta- 
ble. And the Stylemult 
be elevated abovfe the 
Sobftyfe for HouriLine 
of 1 2) equal to the New 
Latitude i and fo ftiall 
thii Horizontal Dial , 
made for the Latitude of 
58 deg. 30 min. fertfa; 
fora North-Diai Reclin- 
ing 20 degrees in the 
•fcttit adtofyi d. 30 D 



4' 1 ^' 

Latitude 51 30 
North reel. 10 00 
NewLatit.58 30 




Hours 


Hour-di- 
ftances. 






d. m. 




12 


00 00 




II I 

iO 2 


2(5 12 




9 3 

8 4 
7 5 

6 


40 22 

55 50 
72 33 
50 00 


1 
j 



t r 



B..Ot 




I 
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11. Of 4 North-Plain RicHiting equal to the Lttti- 
tHde, 

Let a North-Plain in the Latitude of Londm 
51 deg. 30 rain, recline from the Zenith ^i deg. 
30 min. this added to the Complement of the 
Latitude, vi.. 38 deg. 30 niiii. the fum will be 
po. fo that 90 deg. is the New Latitude. Where- 
fore, reftifie the Globe to 90 deg- of Latitude, 
fo fhall the Pole be in the Zenith, and the Equi- I 
noflial in the Horizon: then turn the Globe a- I 
bout till 15 deg- of the Equinodial Colure have 
palled the Meridian, and it will reft at 1 5 deg. of 
the Horizon, which is the firlb Hours diftance 
from 12- for in thefe Plains the degrees of the 
Equinoftial and the degrees of the Horizon beiog 
the fame, there is no more in the making of this 
Dial, than to divide a Circle into 24 equal parts, 
and (being the New Latitude is godeg.J ereft a 
Wire perpendicularly in the Center, and the Dial 
is fioiOied. 

III. Of a North-Plain' Reclining more thm the Ltt- 
titude. 

Suppole that in the Latitude of 5 1 deg. 30 am. 
a North-Plain fliould recline from the Zeaith 7; 
deg. add 75 deg. the-Kedinatioa of the Plain to 
58 deg. 30 min. the Complement of the Latitude, 
the fum of them is 113 deg. 30 min. the Com- 
plement whereof to 1 8a deg- is 66 deg. 30 mia: 
which is the New Latitude. 



Wfacrefore, 



, thf 

i 



p. 





'\ 


d. m. 


V 


Latitude 5 1 30 




North reel. 75 00 




New Latit. 66 30 






Hour-di- 




Hours 


Itances. 






d. m. 




12 


00 00 


i 


11 I 


13 48 


^ 


10 1 


i? 54- 




P 3 


41 31 




8 4 


57 48 




7 S 


73 43 




6 


90 00 
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Wherefore , reftifie 
the Globe to the Lati- 
itadc of 66 deg. 30 min. 

id (accordiDg to for- 
diredtions) make an 

[orizontat Dial for thac 
Ijitiiude, and you fhall 
6nd the Hon r-d ilia nces 
to be fiich as are cx- 
prefTed in this Table; 
and fnch an Horizontal 
Dial for the Latitude of 
deg. 30 min. fhall 
ferve for a North-Dial 
reclining 75 de^. in the 
Latitude of 51 deg- 30 
min. The Stile niuft be 
elevated above the 12 a 
Clock Hour-Line equal 
to the New Latitude, namely, <S<sdeg- 30 min. 

fP R O B. vin. 
Of Eaft cr Weft dirtn Reclincrs. 

SUch Plains as lie in the Meridian or A7imulh 
of North and South, and do recline from the 'j 
Zenith towards the Eafi; or Weft-points of the 1 
Horizon, are called Eaftor Weft-Recliners; and 
the Natural way of finding of the Hour-dlftance* ! 
jopon thefe Plains by the Globes, is thus. 

I. The Oftration by lire Globe. 

TheGtobercflificd totheLaticudeoflhepIace^ j 
[jAe Qiudrant of Altitude in the Zeoith, the EquW 1 
" M 3 noftid J 
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noftial Colure brought to the Meridian^ the In-: 
dex of the Hour- wheel to 12, and the Semicircle 
of Poiition iixed to the Meridian in the North and 
South-points of the Horizon^ elevate the Semi- 
circle of Poiition to theComplement of the Plain's 
Reclination, counted upon the Quadrant of Alti- 
tude from the Horizon -, then move the Globe a- 
bout, till the E(][uinoftial Colure hath palled 1 5 
deg. of the Equinoctial, ai;d then the degrees of 
the Semicircle of Pofition, cpt by the Equinoftial 
Colure (counted from the Meridian j Ihall be the 
degrees that the firft Hour- Line of 1 1 or 1 flu 11 be 

diftant from the Meridian, or Hour-Line of 1 % 

Alto turn the Globe about till the Eqiiinoftial Co- 
lure hath pafled 30 deg- of the Equinodial Circle, 
and the degrees cut by the Colure upon the Semi- 
circle of Pofition Ihall be the degrees that the fe- 
cond Hour- Line fhall be diftant from 1 2, &c. 

This is the Natural way of making of ,thefe 
Dials by the Globe ; but (to retain our former 
method) we will refer thefe Eaft or Weft Recli- 
nlnp; Dials to a New Latit^ide, where they (hall 
be upright declining Plains j which to perform, 
is ealic : For, 

In all Eaft or Weft-Recliners, the New Lati- 
tude is always the Complement of the known Lati- 
tude, and the New Declination is always theCom- 
plement of the Reclinatiou \ fo that an Eaft or 
Well-Plain in the Latitude of 51 deg. 30 min. 
reclining 40 deg- will be an upright North-Plain 
declining Eaft or Weft 50 deg. in the Latitude of 
38 deg. 30 min. for 38 deg- 30 min. is the New 
Latitude, it being the Complement of the knowa 
i atitude, and 50 deg. is the New Declination, it 
t)eing the Complement of the Plain's Recusation 
m th's kno-A'n i.^Ut»dc j vvh^refore, Lf (according 
' ■ ' " to 
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to the direftions given you io the Fifth Problem) 
you make ao upright Dial, declining 50 deg. for 
the Latitude of 3 8 deg . 
30 min. you Ihall find 
all the Hour-diftanccs 
to be fuch as are ex- 
preJTed m this Table. 



d. m. 
Eaftlleclaiiag40 00 

Ljtitude 51 30 

New Latitude 38 30 
Declination 50 00 



Diftance ofi 
Subllile from>43 55 
Meridian 3 
Stiles height 30 12 



Hours 
from 
Noon. 



The diftauce of the 
Subftyle from theMe- 
cidiao to be 43 deg. 
55 m. and the height 
of the Pole or Style a- 
bove the Plain orSub- 
ftyle, to be 30 deg. 
urn- which declining 
Dial in this New La- 
titudc,fl]alll)eanE.or 
W- Reclining Dial in 
the known Latitude. 

But in the placing 
of the Dial upon the 
Reclining Plain, there 
isihis difierence: For 
whereas in all upright 
Decliiiing Plains, the 
Meridian or Hour- 
line of 12 is Perpen- 
dicular to thcHorizon, 
inallEaftorWe(t-Re- 
cliccrs the Meridian 
(ox Hour-Line of 12^ 
mufi: lie parallel to the 
Horizon. And here 
note alfo,That all Eaft-Recliners in the knpwn La- 
titude, are N- E- Dccliners in the Ncff l.atitiide, 
and all Weft-Recliners are N- W- Decljaers. All 
^lfhichinaj?befceflifl L4. FIG, 
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And note farther. That upon all Eaft and Weft 
Recliners (hov7 far focver) in North- latitudes, 
the North-Pole is always elevated i and upon the 
Eaft and Weft-Incliaers oppofite to them, the 
South- Pole. 

Thus have you the manner of making of all 
forts of direft Reclining or Inclining Dials by 
the Globes two feveral ways ; namely, by the 
Naturalway, asthey Uein refpeft of the Horizon, 
where they are to be placed Obliquely : And alio 
a more Artificial way, by referring them to New 
Latitudes and New Deelinacions, where they may 
become Horizontal or Upright Declining Plains. 
And now let us proceed to 



I 



\ 



P R O B. IX. 

Of Declining^ RtcUnirtg^ or JncUning PUini 

SUch Plains as do not direflly behold the Eaft, 
Weft, North, or South-Points of the Hori- 
zon, nordoftand Perpendicular thereunto, but 
fell back from the Zenith, thefe Plains are called 
North or Sonth-Recliners- For the making of 
thefe kinds of Dials by the Globes, the Nattj " 
way followeth. 

I, The Operation hy the Globe. 

For our Example, Let us fuppofe a Plain in the 
Latitude of 5 1 deg- 30 min. to decline from the 
North-part of the Meridian towards the Weft 72 
deg. and alfo to Recline from the Zenith z6 dcg- 
34miB. t. Elevate 
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1 . Elevate your Globe to the Latitude of the 

place 51 dcg. 3oniin. the Quadrant of Altitude 

in th« Zenith, the Hour-Circle to 12, and the 

Equinodial Colure to the Meridian. 

2- The Declination being 72 deg. Weftward, 
count upon the Horizon 20 deg. ^the Coraple- 
raent thereof, from the South-part of the Meri- 
dian Weftward, and from the North-part of the 
Meridian Eaftward j nnd to thefe two Poiats ia 
the Horizon, bring the twoextream ends of your 
Circle of Pofition, (or which is far better, a nar- 
row Plate of thin Brafs, containing a conipleat 
Semicircle at leaft, divided into degrees as the 
Quadrant of Altitude is, beginning the divifions 
at the middle, and numbering them both ways 
towards the endsj and there fix it. Then bring 
the Quadrant of Altitude to 20 deg- in the Hori- 
zon, counted from the Ealt Southward Now 

(bccaufe the Plain Reclines i6 deg. 34 mia.) count 
thofe degrees upon the Quadrant downwards, 
from the Pole, and to that Point bring down the 
thin Plate of Brafs, reprcfenting your Plain, and 
there fix it ; for now is your Globe prepared for 
the making of your Dial. And, 

I. For ihf floitr-Mflames : 
If you turn the Giobc about Eaftward, till 15 
dc|. ofthc Equinoifliat have ^aflcd the Meridian, 
you (hall find upon the Plain intercepted between 
the Colure and the Meridian 2fidcg. 3 min. which 
is the firft Hours diflancc from 1 2 upon yonrPIaiu. ' 
Again, turn the Globe about ftill Eaftward, and 
you (hall iind 44 deg. 30 min. intercepted, which ' 
is thefecond Hours diftancc upon thePlaio. 

AlTo, if you tura about the Giobc Weftward 
tiU 1 5 deg. of the Equinoflial have paded the Me- * 
ridiaiiyJ 
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dian, there will be cut by the Colure upon the 
Plain, 28 deg. 4 min. which is the firft Hours di- 
ftaace on the other fide of the Meridian- And 
fo do with all the reft, aad you Ihall find them as 
in this following Table. 



d. m. 


North declining 


72 00 


Reclining 


26 34 


Diftance between 


the?,^ _. 


Meridian and Horizon i *" "" 


Diftance between 


'"=1,8 .7 


Plain and Zenith 


Height of the Pole a-^,, ,g 


bove the Plain 


J,. .„ 


Diftance of the 


Sub-?„. _ 


ftyle and Meridian i°^ ""^ 




d. m. 


IZ 


00 00 ■ 


I 11 


z(S 03 


2 10 


44 3" 


3 9 


57 47 


4 8 


«7 S3 


5 7 - 


76 12 


Snbftile 


SnbftUc 


6 6 


84 "5 


7 % 


87 38 


8 4 


78 2S 


9 3 


6« 48 


10 I 


5» 4S 


11 I 1 


28 04 



Now 
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Now('befidcs thefe Hour-diftances) there rouft 
be Four other things t'oimd before we coroe to 
the Geometrical Conllrinftion of thispial; and 
thofe are. 

The Jircb ff the Plaiu (or ihe difiAtice) hefweett 
AiirtdiMj apd floriz.on^ and that may be foun4 
T^ke with your CompalTes ('or witlj 
"thin Plate of Brafs or Horn divided) the Di- 
ftance upon the Plain, from the Interfeftioo of 
the Piaia with the Hoiizon, to the [nterfeftioa of 
the Plain with the Meridi.^] \ and thofe degrees, 
namely '36, are the Diftance required; ' ' 

2. Tlie Arch of the AftriAian hctwien the Tlain 
ajiiithe Zenuh. The which ntay be thus found. 
for the degrees of the Meridian iijtet-cepted. be- 
tween the Plain and i\\t Zenith, wx,. 58 d. 17 rp.- 
is this Arch. 

3. Tlie height of the Pole or Style ahve the 

Plain. And to lind this. You muft conti- 

ntie your Quadrant of Altitude from the Zenith 
below the Horizon, fo much as is the Reclinati- 
on of the Plain, 26 dcg- 34 min. And mark 
that Point, for i\ is the Pole of the Reclining 
Plain. Then a thin Plate of Brafs, (for the Qua. 
drant of Altitude will be (for the mpft part) 
100 (hort) divided , being exieuded from the 
North-Pole towards the South-Pole, and palling 

irough the Pole of the Plain, ( which is the 
t before found j mark where the Plate cut- 
£h (he Plain j and the number of degrees of the 
i that are contained between the Pole and the 

ijiii, which will be here found 31 dcg. 28 min. 



I 



I 
I 
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is the height of the Pole or Style above the Plain 
or Subilile. 

4. Tie difimee of the Subftyle from the Meri- 
dian. And that is, the number of degrees 

of the Plate reprcfcoting the Plain, which arc 
contained between the Plate which came from the 
Poleof the World to the Pole of the Plain, and 
the Interfeftion of the Plain with the Men" " 
which in this Example will be foftid to be 9 
grees 4 minutes- 






II. The Ctemetricd ConfirHSim of thh Dj 

F I G. VI. 

!• UponthePlain upon which you intend to 
defcribe your Dial, draw an Horizontal-Line 
thereupon, as A B j and another Perpendicular 
thereunto D G, for the Vertical-Line of your 
Plain, cutting the former A B in the point C, 
which point C make the Center of your Dial. 

2, Upon the Center C, with tfo degrees of « 
Line of dxirds defcribe a Circle, as A F B G, then 
take 36 dcg. (.the difiance of the Merid'An from tht 
Htriz-en^ and fet it from A to 1 2 downwards,and 
from B to 1 2 upwards,and draw the Line 1 2 C 1 2 
for the Hour-Line of XII- 

3. Take 82 deg- 4min. Cthedifi^nce ofthtSuh- 
Kyle from the Meridian) and fet them from 1 2 
upwards to G on the Left Hand, and downwards 
from 12 to G on the Right Hand, drawing the 
Line G C G through the Center, for the Sub- 

ftylar-Line of both the Dials : And the 

htiiht af tht Pole or Style above the Plain being 
51 deg- 28 miib fetthofe degrees from GtoH, 

both 
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both above and below, and draw the Line H C H 
quite through the Ceater, for the Axis or Style* 
of both Dials. 

4. Laying your Table of Hour-diftances be- 
fore you,and there finding the firft Hours diftance 
from 1 2 is 25 deg- 3 min. fet that diHance upon 
the Circle from 12 upwards to i, and from 12 
^on the other fide) downwards to n, and draw 

^^e Lines C i , and C 1 1 , for the Hour-Lines of 
^^H and I a Clock, which will both be but oaa 
^Hveight Line. 

'^ Do thus with all the Hours in the Table till 
you come to the Subftyle, and then, cbegin- 
oingat the bottom of the Tabic) 

5, Take 28 deg. 4 min. and fet them from 1 1 
on the Right Hand downwards to 1 1, and from 
12 00 the Left Hand upwards to i, and draw the 
Line Ci I in the North Reclining Plain, for the 
Sun will never Ihine upon the South Inclining 
Plain at 1, otherwife you ftiould have drawn ic 
through the Center as you did before- Do th? 
like with all the reft of the Hours, drawing fucK 
through the Center as you find occafion for ; which 
the fight of the Figure will inform you how to do, 
better than many Words. 

Laftly, Ereft your Siyie Perpendicular to your 
Subftyle, making an Angle therewith equal to the 
Elevation thereof; namely, 3 1 deg. 28 min. and 

your Dials are finifhed' And in the making 

of thefe, you have made two others alfo, -viz..- A 
Nfith DtfUmng nx deg- Hajlwari/^ and Indining 
2<S deg. 34 rain, and a South Declining Wtfivoard 
71 deg. and Inclining as the other; all which is 
d9flC Caad may ealily be apprehended by any Per- 
foii>« 
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fon; as is difcovered in the 4th Problem ef t^b 

Book for V fright Declining PUins* 

Thus have you the manaer of making all man- 
ner of plain Sun-Dials by the Globes, not only 
by the Natural way, as they are Naturally repre-^ 
fented upon the Globe ; but by an Artificial vrzf 
alfo, by referring them to New Latitudes, ia 
which they ihall Become Horizontal Dials, or di 
leaft Upright Declincrs. It refteth now that I * 
ihould fay fomething concerning the inferting of 

Tropicks^ Parallels^ Italian^ Babylcnijh^ add Jeipifii 
Hours, as alfo Almicanters^ Az^imnths^ and fuch 
bther Spherical Lines and Arches as are oftentimes 
inferted upon Dial-Plains for the delight and cu- 
rioflty of the Ingenious : but thefe, with ibme o- 
ther things concerning the Gnonmnich^ I (hall 
refer to another Treatife by it fclf 



A^rologuid 
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INTRODVCTION. 

ASTROLOGT confiftcth principally of two 
Parts, viz.. The one Adathemaiical^ as is 
the j4ftrommicM Part 'j the other JndicU 
497, as is the Aslrolcgicd Part. 

The AUthcmdtical Part teacheth how in a Schema 
or Kgure ( as they call it ) to reprefent the FMa 
of the Heavens in Plano^ for any Hour of the Day 
or Night) al all times of the Year, and in all 
Parts of the World. 

The jijlrolpgisd Part Teacheth how ffrom the 
fight of the laid Pofitlon of the Schme or Eiure 
of the Heavens at the time of its EreAion; to 
give a determinate Jodgment of what was de- 
Bfanded upon that Eredion of the Schnne or A'« 

tMte : as of jinnntd RnoUirions^ Ekilions^ the Na- 

tivity of a Perfon. 

The 
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The principal Authors that have given their 
Opinions concerning the dividing of the Hea- 
vens into 1 2 Manfioos or Houfts, are, i . PteUmy^ 

X, Alc^itiuSy 3. CampatikSy and 4. Re^iomont anus : 

Which laft way, is now generally received and 
praftifed among the AflrBlogers of thefe times, 
and by them termed the Rauen*l ■cb^ of Reiio- 
moiittnies. 

Now, Becaufe (as I faid before) that the E- 
rcftion of a Figure of the Heavens is the M^ht- 
matical or Aftronomical Part of Afirol/igy^ Ifliall 
therefore (hew how by the Globes to Ered a K- 
titre of the Heavens according to the various 
Ways of the Four mentioned Authors, and that 
ftr the fame Latitude and Time. 



P R O B. I. 
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Hsw to ErtEl s Figure of the Hea.vens m the Liai- 
M<ie 0/ London, %i deg. 30 win. North, yirrjb* 
lOth day of MiTCh^ At 49 min. After 9 in the 
lEarenoon ; At which time the Sua enters in$o the 
jirSi Scruple of Aries this Tear 1675. 

I. According to the (^efieemed) Rational iP*y ff 
Regiomontanus. 

Z)(^m-rT*iHe Heavens arc divided into Twelve 
tfoni. X HoufesorManfions, by Twelve Se- 
micircles of Pofition ; for which purpofe , to 
ibnie Globes^ there is made one of Brafs, which is 
fixed in the Interfcftions of the Meridian and W«- 
riz/it, by the Elevation or Deprcfiion whereof the 
Heavens may be divided into Parts or Houles 
through each degree of the EcUptich 

Defm- 



pefinition 2.1 Of thcfe XII Houfes or JVJanfions 
of Heaven, Four ajre called C^rditfaly ais (i^) The 
Harofcope^ or Jifcendam^ or Cuffis of the Firft 
Houfe. (2.) The Medium Coeli^ or Angle of the 
^nth, or Offpis of the Tenth Houfe. (3.) The 
Def§endant^ or Af^le of thq I'FIp/?, or the Cajpis of 
the Seventh Houfe. (4 ) The J/jmm Ctrli^ or the 
J Angle of the North^ or the Cufpis of the Fourth 
Houfe. 

Definition 3.] Regiomontamts divided the Hea- 
vens into XII Houfes according to his way, by 
the Circle of Pofitiom puffing through every 30th 
degree of the EquinoRial^ and cutting the EcUp- 
tickzt feveral points, which are the Cnfpifes of the 

feveral Houfes : So that when the Globe h 

lit to the Latitude, and the Hour-wheel Redified 
and brought to the given Hour, you have the 
Cufpifes of the Four Cardinal Houfes given : For, 

The degreeCEaft'fideof the//m;z:<?;7, 
of the £'^ South-part of the Meridian^ 
cliptick cut^Weft-fide of the HoriTLon^ 
by the C North- part of the Meridiav^ 

^Firft 

Gives the CVf^Opnth Cnoufc. 
of the ISeventhi "* 

.Fourth 

The Cnfpifes of the other 8 Houfes are found by 
the motion of the Circle of Pofition^ as Ihall be 
ihewed by and by. 

Definition 4.3 The Houfes are denominated by 
'j 2» 3f 4> cf c. to 12, from i\it jifcendnm down- 

M wards 



• ■ • 
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wards fo the Immn CttU^ up again to the Defcen^ 
danty and again by MeSum CctU down to the 
Afcendam. As in the following Scheme. 




Let this fuffice for Depnition^ and now wc will 
come to the Prsilkc by the Glebes. 



WTr^ 
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TrdiicclTT^lT^^ totbedaypropofed, the lotfc I 
J7 oi March^ find (bytheFirft^7?f#-J 
mmical ProhUmJ the Sun's Place in the Ediptick it J 
Noon, which you fiiall find to be in o deg. 5 min: 
of yiries. 

Secondly, Set the Clohe to the Latitude yi dcg.^1 
30 min. . 1 

Thirdly, Bring the Sun's Place at Noon (o deg.*i 
% rain, of Junes') CO the Meridian. 

Fourthly, Turn the C/o/'f about till the Homr»- 
Index point to the Hour given, -uiz.. to 49 Ulilkl 
after 9 in the Morning. 

i.aftly, The Glebe being in this Pojiiion^ 
it. 

The Glahe being fixed id this Pofitian^ you (hall 
find that the £fl/?-5ew»c/>-e/e of the Honz.on dotH 
cut the Ediptiek in o deg. 29 min. of C«nc€ry 
which is the Sign then Afctnding^ and mult be 
placed upon the Cufp'n of the Firft Houfe. 

Thencaft your Eye upon the Interfeftion of., 
k the W'j-Part of the MtriSm /3i'a\ the Edif-1 
\ tici, and there you Ihall find the Ediptick cu(fT 
by the Mtridim in 25 deg- of A^kariui, and 1 
that point of the Ediptick is then in the MediujH 
Cali, and mutt be fet upon the Cufpis of the Tentli' ^ 
Houfe. t 

AlfoyonllMll find that the Wefi-StmiiircU of:J 
the W("'«>.o« cutsthc £c/ip/ict in 00 deg- ipmin-.l 
of Capricorn \ which Point is then Defcending^ ana" 
rauft'be placed upon the Cujjii of the Seventh' 
Houfe. 

Laftly, You (hall find that the North-?nn of 
the Meridian doth cuc the Ediptiik in the z^th 
deg- of ifc, which point is then upon the/w«m 
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Cosli^ and muft be placed upon the Cnfpis of the 
Fourth Houfe. * 

Thus have you found the Points of the EcUf^ 
tick which do occupy the Cnffifes of the Four 
Cardinal Houfes : Now for the other Eight 
Houfes. 

Let the Globe ftill reft in its former Pofition^ 
and then, 

Firft, Bring the Circle of Pofitien to its place on 
the Eafi'fidt of the Horizon ; and being there 
fixed, raite it upwards towards the Meridian^ till 
30 deg. of the EcjuinoBial be intercepted between 
the Horizon and th^ Circle of Pofition -^ and then 
you fhall find that the Circle of ?ofition will in- 
terfea the Ecliptick in 20 deg. of Tanrns'^ which 
degrees muft be fetupon the Cti/pis of the Twelifth 
Houfe. 

Secondly, Move the Circle ofPofitlon yet higher 
towards the Meridian^ till 30 deg. more of the 
EtjmnoiHal be intercepted between it and the /fo- 
rizon^ (in all 60 deg.) and when it fo doth, you 
ihall find the Grcle ofPofition will cut the EcUftick 
in 35 deg. of Pifces ; which Point muft be fet up- 
on the Cfifpis of the Eleventh Houfe- 

The Meridian gives the Cufpis of the Tenth 
Houfe in 25 deg. of jic-nariks^ as before. 

Thirdly, Move the Semicircle of Pofitien from 
the £^y?-fide of the Horizon to the IVefi^fide^ and 
move it downwards from the MeriMan^ till 30 
deg. ot the EquinoEHal be intercepted between 

tlie Meridian and Circle of Pofition^ and then you 
fhall find that the Circle of Pojition will interfed 

the 
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the Edipticl in 7 deg. of Acjuarius -, which poia^ 
muft be fet upon the Cuff is of the Ninth Houfe- 

Fourthly, Move the Circle of P option yet lower 
by 30 deg. /. e. 60 deg. from the JdferiJian dov9n^ 
wards, and then you fliall find the Pofition Circle 
tocutthe £r//p//c/tin 21 deg. of Cfipr/firwj which 
Point muft be fet upon the Cufps of the Eighth 
Houfe. 

The Defcendant or Cnffis of the Seventh Houfe 
is the Interfeftion of the Weft-GAt of the Ho^ 
riz^on and EcUptici^ which is in 00 deg. 29 
min. of Capricorn^ as before- 

And thus have you found the Cufpifes of the 
Four Houfes above the Horiz^on^ befides the Afcen* 
dam and the Medium Coeli ; viz.. of the 12, 11, 
9 and 8 Houfes. Now the Cafpifes of the Four 
other Houfes under the Earth have the fame deg, 
of the oppofite Signs upon them : For, 

20 deg. of Tanrns T C ^ ^' 
25 deg. of Pifces f beingupon the> x(^ ^ 

7 deg. of AqHortns r Ciijpts of the J 9f 

21 deg. oi Capricorn j L 8 

20 deg. of Scorpio'^ C^y 

25deg.rf^rg. rmllbeonthe^r j^^^ 
7 deg. of Leo r Cufpis of the 13^" 
Zi deg. of Leo j C^D 

For the Six Signcs 
ArieSj TaurnSy Gemini^ Cancer^ Leo^ f^^£^j 

are oppofite to 
Libra^ Scorpio^Sagittarius^ Capricorn^AcjUariusJ^ifces^ 

M 3 And 
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And this is the manner how (by the GUhc) )to 
eredt a Fignre according to the (reputed) Rational 
vpoy oi RegiomontanHS. 

Now if you would infett the Places of the 
' Planets into your Rgfire^ (for it is them that 
the Afirologer principally giveth Judgment 
hy) yonr beft way will be to have recourfe 
jto fome good Efhemeris (if you cannot CaU 
"cnUte thpm from j4ftronomical Tables) and fo 

may you find the Places of the fcveral PU- 
nets at the time for which this figure wa^ 
Eredled (^viz.. March lo. 1575. 49 min. 
^fter 9 in the Forenoon ) to be as foUow- 



cth, "Viz.. 

J2 Saturn 

Y Jupiter 

^ Mars 

© Sol , 

S Venus J>is 

5 Mercury 

C Luna 

^3* Dragons Tail 

ft Dragons Head} 



,f 28 Aries. 
19 Sagittarius, 
17 Gemini. 
00 Aries. 
in<! 18 Aquarius. 
15 Aries. 
24 Qtfricarrf. 
17 Cafricorn. 
^17 Cancer. 



Having thps obtained the Places of thp jpianets^ 
cither by Calcutation^ by Ephemerides^ or Jnfiru^ 
Plenty you may Place them in their Correfpon.. 
dent places in your Figure^ as i$ here done, and 
To is your Figure re^dy to give your Judgment 
iipon. • • ■ ' 
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l\» "i'o EreU a Figure of the Heavens for the forf- 
tnemjonedtifhey'hnviO\6i%. M2irc\i the loth^ i|f 
149 tnin* pafi ^tfi the mornirtg. 

^ According to Campanus. 

Jciefiki^rj^Ht C/fJjfffrs'of th^ Voxir Cardinal UouftS 
^orj.^ 4 according to Campanus^ viz.. the Af" 
cenddnt<y Mid-he^tven^ Defcendant^ and IfinmCceU^ 
are the famefis they were according to Rcgiomon- 
r4J7/!P<y>But, is RegipmomanHs divided the Houles 
by th^ Circle of Pofitions paffing through each sotjh 
degree of the Eqiiirwcfial^ and intcrfeding the £- 
clipt.c/; in the Qfjpifcs of the fevcral Houfes ; Cam" 
pams divides the XII Houfes of Heaven by the 
Pbfihor>Circles liaffrnf!^ through each 36th degree 
of the Prime Fertiatl Circle^ (ox yidmuth of Eaft 
Of IVefi) and fv^ interfering the EcUptick in the 
Cnffifis of the fevcral Houfes. So that to Ereft 
a E'j^Hre according, to Ca^^iv.imis way, you muft 
do V.J fcllowcth, vl^. 

i'-.ur'jVr/] Ycu rriiif: firft fet the Globe to the 
!. atltiide, bring the .v.. '?'s Place at Noon for the 
Dav riven to the Alcridian^ and the Honr-Inde^ 
to i:., vaA ihe Crcle of PofitioH to the EafiSidc of 
i}:C -Vv.r.t7»; -, then turn the Globe about till the 
L'df-r point at the given Hour, and then fix the 
Chbc. Thus far as in the former way of Region 
\:c?itfi}ii:s '^ and the Cufh/fes of thQ Firft, Fourth, 
fjcvci.tb, and Tenth Houfes will be the fame as 
\n hisua/. But ziovi to proceed according to 

I'r.z Cloi'c featcd and fixed in this Pofition^ bring 
;::: {^ridya:;r of Ai;itudc to the Zenith^ and there 

fix 



Afirologicd Prbbkms. 1 6g 

fix it i and bring the lower part of the Quadrant 
of jilmtude to the £/?/? point of the Horiz.on^ and 
there keeping of it fixed : 

I • Elevate the Circle of Pofition^ till it cut 30 
dcg. of the Quadrant of Mntude^ and then fee 
what degrees of the Fdiptiik are cut by the 
Pofition*Circle^ which you fhall find to be 22 deg. 
oi Aries \ which point mull be fct upon the Cuf- 
pis of the Twelfth Houfe. 

2. Move the Circle ofPofnion yet 30 deg. higher 
upon the Quadrant of Altitude^ namely, to (So deg. 
from thchorision^ and then fee what degree of 
the Ecliptick is cut thereby, and you (hall find 
that the Pofition-Circle cuts the Fxliptick in 12 deg. 
of Pifces^ which mult be fet upon the Cufpis of 
the Eleventh Houfe. 

The Meridian cuts the Ecliptick in 25 deg. of 
Aquarius^ which is the Cufpis of the Tenth 
Houfe, or Mid'heaveny as before. 

3. Renlbve the CVf/r of Pofition^ and alfo the 
QnadrAnt of Altitude^ from the Eafi to the Weji- 
fide of the Horiz^on^ and there move him from the 
Meridian downwards, till 30 deg. of the QhA" 
drant of jiltitude be intercepted between the Ze- 
mth and the Circle of Pojition^ and then fee where 
the Pofit ion-Circle cuts tie Ecliptici^ which will be 
in 12 deg. o{ Aquarius -^ and thofe degrees mull 
be fct upon the Cufpis of the Ninth Houfe. 

4. Let down the Circle ^ Pofition 30 deg- more 
upon the Quadrant of Altitude^ that is, 60 deg. 
diflant from the Zenith^ and then look what de- 
grees of the Ecliptick are cut by the Pofuion- 
Circle^ which you will find to be 28 deg- of Cj- 
pricorn-y which degrees mull be fet upon the 
Crjus of the Eighth Houfe. The 
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The Cfifpis of ihc Seventh Houfe is 00 dcg. 29 
min. of Cdfricorn^ being the loterfedion of 
the JTf/'fide olf the Horiz^on with the EcUf^ 
tlck^ as before. 

And by this Artifice you have obtained the de- 
grees belonging to the 1 , 12, 11, 10, 9, and 8 
Houfes above the Horiz^on^ according to the way 
prefcribed by Campams: Now the other Sir 
Houfes under the Horizj)n^ viz.. the 2, 3, 4^ 5,6, 
and 7, are eafily found, they being the oppoute 
Points of the EcUptick to the Siic abov« the /ft- 
rizjoft. So, 




of the lior 5 




«e ^r^ ^^ to^e S 



» 





•d. 


m. 


^Cancer 

>• 





19 


K Juries 


22 





JPifces 


12 





^Aqimrius 


25 





VAqitariHS 


12 





Capricorn^ 


28 





Capricorn 





29 


Libra 


22 





nrg. 


12 





]Lco 


2$ 





Lto 


12 






Cancer ' 28 o 



And thus have you the Cufpifes of the (everal 
Houfes according to the way prefcribed by Ckm- 
pauus \ y9^\c}\ Figure having the Planets placed 
therein, will ftand as in the tbllowiog Scheme. 
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A ¥iguTt of Heaven at the 
Saffi entrance into Arks, 

JHjrfttheioth, 167^. 

at -19 min, after g in the 

Vorenoon, according to 

CAUVAliVS. 


x* 


V 


V 


\ 



ul-To Ereii af\g\lTeof Heaven for the farementiened 
y viz. March 10. 1675. ^r 49 Wh. -f/frrp 
»M ffce Forenoon, 

jlccording to Alcabitius. 

hi- A Lcahitiiis would have the XII Houfes 
"*-3,/v of Hearen to be divided by Domfy- 
jCirdesj or Circles o[ Pofitioa drawn from the 
■tolesof the World through every jotji deg. of 
the Equator^ beginniag at the point of the Edip- 
tick Afcending ; and fo counting 30 dcg.tupon the 
BtjHitwHial from thcncc, (hall be the Cufpifes of the 

fevcral Houfes Wherefore, to Erea a Figure 

according to this mode, do as followeth. 

PrABice.^ 
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PraiHce.2 You mnft ReEtifie the Globe to the 
Latitude^ bring the S/.Vs Place at Noon to tlje 
Mcrididtiy the Index of the Hour^wheel to 1 2 at 

I^oon, and turn the Globe about to the Hour givcD, 
add then fix it ^ fo fhall the Afcendm^it be the fame 
a$ in the two former ways, viz.. oadeg.ip mill, 
of Cancer. 

;Tiieo look what Aferidian pafletb thtongh the 
Afcet^4tHt^ znA count 30 deg, more upohtfae 4- 
qi^ifioEli^ \ ahd that Meridian whcfre it paiTem 
thfQUtth the Ecliptick fhall be the ^pMjffit of .rfie 
Tjwemb lioufe i and 30 deg. foijwarder th|t 
Meridian fhall cut the Ecliptick in thq Cn/fis of the 
Eleventh Houfe, and fo onward till iroo come to 

the Ci^fiu of t\\t D e fe t ndmm . - Afldnt^Tus, 

■ If frojtti that Meridian whicb pSfle^ through 
06 deg. 29 mill.. >f the EcUpticij yotJ. count 30 
d^- toore upon tnt.^ Equinoilial^ you fliall find 
that "^v 



The 



Firft 

Second 

Third 

►Fourth 

Fifth 

Sixth 



Meridian oi ^0 
dcgr. diftant' 
from xh^Jf- 
cendantj will 
cut the Eclip- 
tick in 



m. 



o 29 Cancer J 
2 29 Gefuini^ 
2 29 Taurus^ 
O 29 Aries^ 
28 29 jicjiiaritiSy 
28 29 Capricorn J 



Which are the 
0(/^j of the 




houfea* 



And 



Aftrologicd Probiems. 



«7? 



. And the oppofite Signs and Degrees of the £- 
cUftick /hall give the Cttfpifes of the Six odier un- 
der the Earth ; namely, of the 7, 6^ 5, 4, 3, and 2. 
And thustyour Figure being ereded, and the 
FUnets placed therein, you will find it to be as in 
the following Scheme^ 
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IV. To EreEi a Figure for the forememicned time^ 
viz. March lO. 1675. at 49 ma- aftir 9 in the 
Forenoon, the Sua then entering Aries in the Me^ 
ridian of LondoiD. 

^ccerdi>i£ to the rpojf frefcrihed by Ptoleniy. 

De^ni-TyOLEMY advifeth that the Heavens 
//off.] iT ihould be divided into XU Houfesor 
Manfions, by Domifyhg Circles drawn ihrougK 
the Poles of the Ediptick^ and through every 3olh 
deg. thereof from the -.^r'/^itw; down wards,rouodf 

about Wherefore to Ereft a Figure of the 

Heavens according to this way of PtoUmy^^o thus- 
Frailice-'^ Reftifie the GWe and Hour-Cirtle as 
before, and you ihall have the fame Afcendam^ 
■viz.. 00 deg. 29 min. of Cancer to Afcend^ which 
is the Cufiis of the Firlt Houfe \ then 30 deg. for- 
warder, downwards, will be 00 deg. 29 min. of 
Leoy for the Cufpis of the Second Houfe, tTc. 

d. m. 



So the Cufpisj 
of the ^ 



And the Cw/"-") 
piioithQ S 



29 Cancer^ 
O 29 /-(», 
o 29 f^rgo^- 
029 Libra, 
J, 29 ScBTpif, 
^ . 29 Sagittmy^- 
S . o 29 Capricorn^ 
I o 29 Aquarius^ 
. O 29 Pifces, 

o 29 jirtes, 

I O 29 TnHTMt^ 

LO 25 Cemim, 



And 
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And fo a Figure ereited for the forementioned 
time, according to this prefcription of Ptokmy^ 
and the Planets placed therein^ will appear as ia- 
the following Schr/ne or figure. 



Ptolemy. ^^B 




And thus have I ihewed you the manner of E- 
refting of a Fignrt of the Heavens, according to 
the Prefcriptioiis of the Four forementioned Au- 
thors, and have placed the FUmts^ Dregvt^s Hc^d 
and Tail., and the Place of Ftntmf in each of 
them ; by which yon may fee, that according to 
thefe Four Varieties of Ercftjons, the Tlanns 
keep not in the fame Houfes, as by the following 
^wj>yi/appears. For, 
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accor. to accor. to accor. to accor. to 


Saturn 




J(effioinon. Campan. Alcahit. Ptolomf^ 


XI 


XII 1 




X 1 


!X 1 


1 


Jupiter 




VI 




VI 




VI 


1^^ 




Mars 




XII 




XII 




XII 


•XII 




Sol f>.S^ 


XI 


.XI 


.IX 


.IX 


M 


Venus 

Odercury 

Luna 


en 


IX 
XI 
VIII 


L'ii IX 

^§ XI 
ffi VII 


>'| VIII 
= X 
^ VII 


L^ VIII 

|x 

X VII 


t5i 


Dragons-tail 




VII 


iVII 


VII 


,V1I 




Dragons'heai 




I 


I 


I 


I 




Van of Fort.] 


LXI j XII j X J X j 1 
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/ii^;«^ z/:;^ Longitude ^w/:/ Latitude^ or theKtght 
Afcenfion and Declination of a Star, Planet, 
or Comet, how to find the Place thereof upon 
the Globe, and to infert it therein if need rf- 
qiiire. 

m 

WHat the Longitude^ Latitude^ Right Afcen^ 
(ion and Declination of a Star or PUmet 
is, you have heretofore defined j and in the lalE 
rroblnn you are taught how to Erect a Figure of 
the Heavens, Four leveral ways. Now if you 
would P:e ( upon the Globe it felf J in what Hottfe 
any of the Planets are, without Erediag a i?f«rr, 
yon were bcfl: to make Marh^ or fct Charallersoi 
thofe Planets^ Comets^ or the like, upon the Glabe^ 
before you delineate your figure upon Papery 
which to cflcft, do thus. 



I. By 



^ AJk'elegiial ProhUfns. 

I. By the Longitude aud Lat(Cude£tVf»: 

If the Latitude of the S(*-, P/wwr, or Comet 
riVmi«...^^gj ^iVmi-i'./.^ of the , 

■T C the C '" 

CSouthward J tSoitih-I'ole ->6i5t/.30m; 

then will the Pole of the Ecliptick be in the Ze- 
nith^ and the Elliptic k-circle will lie in the very 
Plain of the Horiz.Bn } irt which Polition of the 
Gloht^ fcrew X\\z QHxdrant of jiliicnde in the ^*- 

nithy over the Pole of che EdifUck, — — This 

done, bring the Point of Longitude of the PUnit 
In the Eclifiiik to the QuAdram of JltitHde^ and 
count the Latitude of the Planei upon the i^xfl- 
Wr«af, arid under the degree of Latimde (hall be 
the foim upon the Globe in which the Plariet or 
Sfjir in the Heavens is. 

And fo the Longitude of the Seven PUneis be- 
ing as it isexprcITedin the following Table, fuch 
Lmaittide and Latitude they had at the time of the 
~",reftionof the former Figure, Af^ch to. 1675. 

4P min. after 9 in the Forenoon. Now,if yoii 
__ id their refpeftivc Points" upon the Glohe (as H 
have now fheAed you how to do ) you may thcn^ 
not only fee in what Houfe each of them fliall be; 
but aifo what Fixed Stan are there, and wliac 
^Kxed Stars are in the other Ho'ufeS a!fo. 

-■g^b SMurn 27 49 T. "^ r-1 17 M. A. 

-'--'■ " - ^ -I 38 s. D. 

43 S. A. 

® Sol 60 GO y,^ 

4: 



ha 

no 
bu 



^-^® Sal 60 GO r.V o '('^ ^'^ 
i Is >'<»«> 17 5« -\-2 )3 4* S. D. 
! / 5 Miria. 15 1 s r. ra ( ' "7 S- A. 
;^I i«»» 24 47 w.-'^'-o 35 S. p. 
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II. By tht Right Afcenflon ttnd Decliaition^ivm. 

Suppofe aSf*-, Planet^ or Cemit to have 147 
deg. 43 min. of Jitght Afctnfon^ and 33 deg. 
33 min. of Nenh DeiUnation, as the Star Se^itlnjj 
or the Lion's Heart bathj and you would Sndits 
place apon the Globe : 

Count 1 47 deg. 43 min. the Stars Right Aftett' 
ftm upon the Et^mm^ial from the beginning of 
Ariis^ and bring that point of the Sjninoitial 10 
the Central Meridian \ and keepiDg the Globe 
there, count 33 deg. 33 min. the Stars DecUna- 
tim, upon the Meridian upwards, flwcaufc the 
Stars Declination is Northaard) and that point 
ihall be the place of Rtgnlus upon the Globe. And 
thus may any part, or point, in the Heavens be 
found upon the GMie^ if either the Longitudeand 
Latitude, or the Right Afcenflon and DecliiutioQ 
of that point be firfl: known. 

P R O B. III. 

To kmw in what Houle, or under what Circle »[ 
Pofition, any Star, Planet, or ftint of the £. 
cliptick ii. 

REftifie the Globe to the Latitude^ the Qu^Urant 
of Altitude to the Zenith^ the place of the 
Sun in the Ediptlck to the Meridian^ and the HoHr- 
Circle to 12 ; then turn the Glekt about to the 
Hour given, and bring the Qhadraat of Akiinde 
to thcEaft or Weft Points m the Horizon, aud 
there fix the Globe .- Then move the CircU of Po- 
fition upwards, till it touch the 5riv, PUout^ or 
other Points of the Ecltftitky nbich yoa delireta 
koonr 
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know the Circle of Tojition of, then (hall the Pofi- 
tion-CircU crofs the Quadrant of jiltitude in the 
namber of that Circle of Tofaion in which that 
5(iW, VUnet^ or other Point of the Ediptick is. 

Thus, If at the time of the Ereftion of the 
former Fi^nre it were required to know, in what 
Circle of Vofition (or Houfe) the PleUtits or Seven 
Stmrt were \ ReSifie the Globe as before,and bring 
the Pefition.Cirdt to the Pleiades^ then (hall the 
Cirde of Teption cut the Quadrant of jiltitHde in 
42deg. and under that Grde of Pefnion arc the 
Pleiades or Seven Stars at that time, and fo coofe' 
quently in the Xllth Houfe. 

I might here Ihew bow to find the place of the 

Thing which Jjlrologers call the Fia-t of For- 
tune. Alfo how (as they call it) to DireSi 
M Figure^ and to find Out RevoUaianSy &c. 
But forafmuch as thefe things are not fo Ma- 
thematical as to require a GUhe^ or other Ma- 
thematical Inflritments, either to Demoafirate 
them by, or to cafe the Operation j I ihall re- 
fer them that have oecafion for fuch thingij 
to the Arithmetical working of them by thc 

Pen, as moft coaveaient, and referve the 
Ciobti tor other Purpofes. 
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P R O B. IV. 

r 

Of the Planetary Hours, how to find the Length 
thereof^ and what Planet it is that Kt\gXitl\i kny 
common Hour of the Day or Night. 

I 

Vefini' A FUnetary Hour for the Day, is the 
iionir^xiL M^h pdrt of the 'Artificial Day 
counted from tbe tiai6 of the Sutfs Rifing ttf m 
Sfttiftg^ ; ^nd a Pimeiary Hour for the Night, i» 
the 1 2th part of the Artificial Night counted from 
the time of the Sun Setting to the. time of its next 
Rift^g : So that the PUmtary Hours are not of the 
iame length all the year long, as the common 
Hours of 60 min. are, but are fomc times of the 

year longer, and foraetimes fliorter. • For, 

when the Artificial Day is above 1 2 Hours long, 
(as it is all the time that the Sun is in the Six 
Northern Signs) then doth a Planetary Hour con- 
tain more than 5o min. And when the Ar- 
tificial Ddy is lefs than 1 2 Hours long, fas it is 
all the time that the Sttn is in the Six Southern 
bigns j then doth the Planetary Hour contain Icfs 

than 60 min. But when the Sm is in the 

Lcittinoiiial^ and the Artificial Day and Night arc 
crnal (each containing jufl 1 2 hours) then the 
common Hour and the Planetary Hour are the 
fame, cither of them containing jufl 60 min. 

Definit. 2.] The Planetary Hours take their Dc- 
ziominations from the Planetary Names of the Days 

o; the Week, a^ 



Sunday 
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' Sonday fT r-Sol. * I 

I •?•"., Monday ( \Luna. 

L-fl.-- Tuefday \ hath for its JMars. 

Wedneiiiay-" Planetary -iMtrcury, 
Thurfday ( Name' {.jH^atr. 
Friday \ \Venm. 

Saturday J ~^Sartirt7. 

So that upon whatfoever Day of the Week y 
would know what PUnetgry Hour it is, the firft 
PUmtary Houp of that Day or Night is called bj 4 
the J'Uneinry Nair.e of that Day of the Week j I 
as, if it be ^ftidrfv, then Lima governs the (irfll j 
Planciary Hour that Day and Night ; liSkrida^' 
Sol\ if iVed/iffjuy^ Mercury^ &c, 

I. To^i/iif Length o/a Planetary fieurnt x»y tim 

Prafitce.'} For the Day propofed, (after yoA 
have Rcdified the Globe to the ion j«£/c,&cO bring 
the Sut/i Place in the EcUpick for that Day to the 
Eaft-lideof x\it Horiz.on, and fee what degree of 
^—^ the E^imfHal is cut by the Horiz.in -, then bring 
^Hfhe 5j<»'!; Place to the Meridian, and then again 
^H^ee what degree of the E^uinoUUl is then cut by 
^H(ihe Hofizan : the Difference of thofe degrees being 
^Hhlivided bf Sir, becaufe there arc fix Planetary 
^^■^ouTS between 5M';-Kilin^ anii our 12 at NooQj 
^r /which is alfr.iys the Sixlh Planetary Hour^ and 
that Qpfitient (hall be the number of minutes con- 
tained in a I'laneiirry Hour all that Day. Thns for 
£xamj>Ut Oil 7«f/(/.*y the 27th of July t6-]^. the 
Swj's Pla^'c win be found to beiii i^atg.ol: Leo ^ 
bring i4deg. of Lrotothe Ealhpart of the Pfo- 
rizon^ and you fliall find that (15 deg. of the £- 
^Hinttiial are (at that time) Lut by the Herix.on ; 
which cieg.- note down,or mark upon the Qlehe.-'- 
N 3 Thea 
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Then bring i4deg. of /.«to the MeriStaty aod' 
then you Ihall find 126 deg. of the E^uwoQialcrn 
by the Horizon ^ fo that if you take with your 
Compafles, or count the number of deg. of the 
£ijuir.olliai contained between 11$ deg. and 2Ztf 
deg. you fhall find them to be 1 1 1 deg. Cor if you 
Subftraft ii^ from 225, which is cafieit, the 
DiKrence will be 1 1 1 alfo] and fo many degrees 
of the £fiuim{lial do pafs the Mmdim in Six fUf 
nttdry Hours : Wherefore divide 1 1 1 by 6, and 
in the Quotient you fhall fiod 18 deg. 30 min. to 
pafs the £5HiKpf^(<i/in One Fknetary Hourj aad 
fo counting 1 5 deg. for t Hour, and i deg. for 4 
raia. of time, you fiiail Snd the Length of the ?la- 
mtary Hour to contain One common Hour and 1 4 
min. more, whicli is one Hour and a Qjiarter 

wanting one Minute. And the length of 3 

Planetary Hour for the Night will contain only 
46 min. which is kfs than One common Hour by 
a Q^iarter wanting one Minute. 

II. To find what Planetary Hour of the Day or 
Night it is. 

On the forementioned day, Titefdtiy the 27th of 
yuly 1675. Let it be required to know whatfiw« 
ruleth that day at 5 of the clock in the afternoon. 
The Length of the PUnetury Hour for that Day is 
I Hour 14 min. Wherefore, the Clohe being Re- 
difictl, bring the Index of the Hour-Circle to ^ a 
Clock, and then count the number of deg. which 
were cut by tbe Horizjin in the laft Operation,aiid 
the degrees of the E<r,;iimniat now at the Hwiz/m^ 
and ypu (hall find them to be 187 deg. which re- 
duced into minutes of time, (by multiplying them 
by 4) gives 74S, whii^li 748 min* being divided 
by 
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b; 74, the number of minutes coatained in on? 
tUmetmy Hoar, ttie Qiiotieot will be lohoursand 
\ min. mewing that there are Ten Plmttmy Hour$ 
pOft, Once the 5M»-Riflng, and that there are 8 
tnin. of the i ith hour paftalfo. 

lil* Tt jiad whM Planet girvtmeth that Honr */ th$ 
Day. 

For the effefting hereof, theG/oteftandcthyoii 
in Doftead at all ; wherefcrc obferve the T^U 
followiag and its Vfe. 

The 1' A B L E. 
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the Vfe of the afirtfaid TabU: 

Having by former Rule found what FUmetmy 
Hour it is, if you would know what Plantt it u 
that Reigneth that Hour,in the Head of this Table 
feek the Day of the Week (in this Example, Tivrjf^ 
day) and the Planetary Hour of the Day fin this 
Example 1 2 hours in the Forenoon : ) in the fame 
Column^ and right againft it in the Rvit Column 
on the Left Hand, you ihall find, renus^ wbicl) 
ihews tiiat at 5 of the Clock in the AfteriiQQO tih^t 
day renns govemctb, and hath governed 8 min. 
of her Hour. 

Alfo in the fame Table you fhall find againft i o 
under Tuefday in the laft Column towards th^e 
Right Hand, the word Mars^ fhewing that Mar$ 
governeth the 1 oth Planetary Hour for the Night; 
and hath governed 8 min. of his Houn 
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NAVIGATION 

Made eafie : 
o R, 

A Plain Defcription and Ufe 

OF T H E 

Terreftrial GLOBE. 

^^mmm^^mmmm • — ■ ~^ - — 

BEing to contemplate the encire Sphere of the 
World, we begin fir ft with the Earth. 

Of the Figure of the Earth. 

Divers and various have been the Opinions 
concerning the Figure ot th« Earth among 
the ancient Philofophers, fome of them 
contending for a Plain, others an Hollow, others 
31 Cubical, and fome 9 Pyramidal Form ^ vet this 
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Opinion of its Rotundity with grcateft Confcnt of 
Kcilbn at length prevailed, and is now generally 
received and embraced \ the red being all explo- 
ded and contemned. The natural place of the 
Water is to be above rhc Earth j and fo ir was 
in the firft Creation of it, compafling the Eanh 
lound about. Gen. i. p. But for the Ufe of Man, 
ai:d other living Creatures, God made a Separati- 
on of them, cauiing the Waters to fink down in- 
to large hollow Channels and Caverns prepared 
to receive it, that fo the dry Land might appear 
above it. NotwithflandJug which Separation they 
do botli remain together, not covering one ano- 
ther as at the firft, but intermingled one with an- 
other, and that fo cxailly, as ihey now make but 
one round Body, having the lame Center, Surfiice, 
or Convex Superficies ; yet not fo round, but that 
we admit of its Inequalities, by reafon of thofe fo 
great Eminences of Hills andDeprefiions of Vallies. 

Of the Snhtidnce or CoH^itution of tke Earth. 

THere are divers Opinions of Phiioibphcrs con- 
cerning this matter. Thz^crrpiiteticks nuxtt- 
ber 4. Elements of the Earth and whole Sublunajy 
World, w'-. Fire, Air, Earth, and Water. Our 
Chymifts make 3 Principles, Salt, Sulphur, and 
Mercury. The Sieur de Clos^ in his Principes de 
J\1rxres Nft!urc/s, tells us. That the material con- 
Oimtive Parts of our habitable Globe, are Earth 
Water, and Ait; The denfe Earth makes the So- 
lidity of the Maft of this Globe ; the liquid Wa- 
ter foaking binds tc^ether the difcontinucd earth- 
ly Particles i the thin and fubtile Air girts and to- 
compSiTes the Earth and Water, filling up the 
Spaces. Varcnius faith, That all Bodies^ and tbs 
Parts 
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Farts of the Earth, arerefolv'd into 5 Elementary" - 
Subftances , vis. Water, Oyl or Sulphur, Salt- 
Earth, and a certain Spirit which the Cnymillscall J 
Mercury. \ 

We cannot Indeed well tell what kind of Sub- 1 
fiance the Earth is toward the Center : all that ' 
we know of it below the Surface, is only fo far 
as Men have digged. Id ihole Parts we iind thefe 
Metals, Gold, Silver , Copper, Tin, Lead, Iron,*" 
Stone, Coal, Clay, Salt, fif V. belides an IiirmicjFl 
of different kinds of Earth, As to what is lower'' 
or towards the Center, we may have ibme un- 
certain Conjedures, but our Knowledge goes no 
further than out Senfe and Obfervation do in this , 
_ matter. 

'Tis probable that the Land is one continuous 
_ Jubilance, and that tio part of it is disjoin'd, or 
"«iiiiely fepatated from the left ; of an itregulai 
Shape and Figure, having many Heights and Hot- 
lows along all its Surface ; in which Cavities or 
Hollows the Sea or Ocean refteth, and is contain- 
ed therein ; And as the higher parts of the Land, 
or that which is above the Waters, is not equally 
high, but there are Mountains and Valleys in it ; 
So thofe Cavities are not equally ot a Depth, fome 
of them more, othsrs lels ■, therefore the Sea is 
deeper in fome places than it is in others : So like- 
wife the Land is not equally high, but there are 
Mountains and Valleys in it. The Shoar isfome- 
what higher than the Sea , orhetw ife the Water cf 1 
the Sea would flow in upon that of the Rivers. Somof 
Countries indeed, as hoUdnd zj\d,Zcdhni,\\i lowJ 
er than the Sea, but then their Shoars are higheCj 
K that) ii,,or they have high Ramperis of Earth on 
K. Stone to defend or keep it off : But for the moll 
K {.irt, CountFiet are highet than iheShosr, accor-'* 
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ding to their diltance from it, whkh is plain 
from the Current of Rivers, which rife general- 
ly in Inland Places, and run toward the Sea. Bo- 
lides that vali Cavity or Channel for the Sea, there 
are innumerable Gulphs and Reccfles, Whirlpools, 
Abyflfes, and fecret Paifages within the Earth : for 
Rivers have been found in the bottom of deep 
J'lines, Whirlpools in fevcral parts of the Sc», 
which in all appearance proceed from ibme PaC 
fage that the Water has downwards by a fubter- 
raneous Canal \ feveral Rivers dive under Ground, 
and hide themfelves ^ and Salt-water Springs arc 
found in many places, which doubtlefs flow from 
the Sea -, of which more hereafter. 

\)iMook in his Leftures of Comets tells us that, 
what the Dcnfity of the inncrmoft Parts of the 
Farth we live on is, none knows ^ for though we 
find the Parts on which we tread to be very com- 
pa£t, and though by the Induftry of Miners it 
hath been proved fo alfb to the depth of many 
hundred Foot \ and though it hath been found lb 
even to a greater Depth by the Soundings of the 
bottom of the Sea, yet none can bring an undenia- 
I)lc Proof, that the fame is fo folid to 2 5 Miles 
deep ; much lels that it is ^o to the Center. If 
rheretbre the external Shell of this Globe were 
broken and removed, 'tis not impoffible but that 
the middle Parts thereof may be of the lame na- 
ture with the middle Parts of the Comet's Body, 
VIZ. Of a joofe and per\ious Texture, and almolt 
in a ftate ot Fludity i, and that thofe Parts ( were 
the fuperficia! parts of the Shell removed) might, 
like thcfc ot Comets, expand therolelves into the 
encompaffing ytther. 

There 
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There is one Argument to prove to us that 
there may be fuch a Loofcnefs of the internal 
Parts of rhc Earth, and that is, that the Magne- 
lical Virtue varies ; which Virtue, without Con- 
troveriie, is diiFufed thro' the whole Body of the 
Earth, and which hath a relation to the whole 
Globe, and to every magnetical part thereof 

Now this magnetical Virtue ( which may be 
failed one Emanation of the Anima Mu/idi^ as 
Gi^mxy may be called another ) being cfifFtifa^ 
through cvety part of it, and giving to every mafrl 
fteticalBody, and every piece of ir,tho' infinit^w 
Jivided, the fame Proprieties it hath it felf: Tha 
magnetical Virtue, faith he, having fuch a Relar 
bion, and being forced thus to vary, 'tis probabli 
■hat tbeinternal Parts, to which it hath a refpeQ 
fcave a Variation likewile ; and confequenily, thafl 
l^hefc internal Parts which ate fuppofed gencralM 
very denfc, compaft, and very clofely and folidljr^ 
united, may be notwithftanding more loofe aiK 
ununited, and movable from certain Caufes. 

Of the Magmtiide of the Earth. 

■^HE Terraqueous Globe is but an imaginatjrl 
Point compared to the vaftExpanfion of ttwl 
p-niverfe, tho' of it felf of great Magnitude. But J 
pfore 1 proceed to the Solution of this Quellion^J 
t is necetlary to give a Ihort Account of the Mea-B 
Ires Ibrmeily ufed by the Ancients, and what ourJ 
uodern Mejfures are, (o far as we know them 
with theii Proportions to our own. . 

The ancient Meafures are generally eftimaredj 
thus : The Stadium of the Greeks contamed 6og: 
of their Feet, equal to 625 Rcw-wFeet, as 'tis gg 
f-ier^lljr taken i for \Yi^ Grecian Foot was a lit^ 
A 9 3 'Urga 
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larger than that of the Komnn. The old Roman 
Mile contained looo Paces, or 8 of theii Sudia, 
The Alexandrian Stadium was bigger than the 
Grecian, as 144 to 125. The Orgyia of the Greris 
contained 6 Foot. The Cubit was 3-;. Foot. Xy- 
lander in his Tranflation oi Sij-aha^ always renders 
it an Eil. A Furlong is defined by Ucrodoius^ a ve- 
ry ancient Greek Author, 10 confift of doo Feet ^ 
and alfo affirmed by Smdajs : Yet Hero Mechani' 
cus woold have a Furlong to contain 100 Fa* 
thorns , a Fatiiom 4 Cubits , a Cubit i Foot 4, 
or 24 Digics. Cenforhui propofeth 3 ftveral 
kinds of Furlongs: the firft of which is the /f«- 
/wff, confifting as aforcfaid of 625 Feet: The 
fecond is the O/ywfij;?, containing 600 Feet; The 
Third is the Vythian^ confiding of 1000. And 
P//^ in his 2d Book, chap. 23. tells us, That the 
Itahan Furlong, containing 625 Romjn Feet, is 
equal to the Olympian, confiding of <5oo Grecian 
Feet as aforefaid ^ for the Grecmfi Foot exceeds 
the Roman by a Twenty fourth part, as much asis 
the diflterence betwixr i5oo and 62 5. The Arabian 
Mile was equal to 71, Alexandrian Stadia. The 
oW Arabian League was reckon'd lobe the 25th 
parr of aDegree,fo that 25 of them made 75-^ 
Englijh Miles. The Schinus of the E^ptian Mca- 
fure contained 60 Stadia, tefie Herodotus. The 
Patafang, which was the old Ferfian Mile, con- 
tained 30 Stadia, or 3000 of their Paces, 

Willebrodus Snellim in his BookEmitulcd, Era- 
toflhenes Bataviies^ has with much Diligence com- 
pared fome ancient Mcafurcs, as alfotheMeafures 
of fundry Foreign Countries with the Rhynltind- 
Foot ; and, amongft the ref^, our Englijh Poor, 
according to the Size thereof lent him ftom the 
Standard at Guildhall ^ which, by Mi. Ncrwoc^ 
are 
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are here compared to oui Englijh Foot, as he 
hath there done to the RbynLind. Suppofing there- 
fore our Engltjh Foot to be divided into looo c- 
qual parts, this Table fliews you how many of 
thofe parts are contained in other Ancient and Fo- 
reign Feet, viz. Of fuch parts as the Englijh Foot 
^^.1000, the ancient Roman Foot contains 103 j, 
^K The ancient Greek Foot contains 1076. The Bu- 
^M , bylonian Foot 1211. ThQA/exa/idni!?i¥ooti2^o. 
H The Antmhean Foot 1405. The Arabian Foot 
H! 1102. The Kiyff/aW Foot 1035. the fame with 
^L the RmajiFoot. The Don Foot 1085. TheiM/*i/- 
^B dlehurgh $$2. The Amfterdam 534. The Am- 
^M toerpt 93P- ThsLoraine &39- ThsHiifnian foot 
^M in hernnark^ p55. The Faris Foot, called the 
^V King's Foot, 1090. The Venice Foot, 1 1 57. The 
^m Toledo Yqox^ ip6. ThaT^wenbHrg 1006, The 
^ Stroiburg Foot, ?2o. 

Becaufc it would be impoffible to meafure the 
entire Compafi of the Earth, the Ancients redu- 
ced it to the Meafure of one pare, from whence 
»the bigncfs of the whole may be concluded, v'tz. 
To the Quantity of one Degree, or of one 360th 
part of its Circumference. Now according to 
fevcral Experiments made, the Quantity of a De- 
gree is varioufly found to be. By Vtolemy to con- 
tain 66\- Miles. By Almamon or Kainon an ktw 
hian King or Caliph of Biibylon^ -^S'-. So that 
between Ptolemy^ Obfervatioii and theirs, there is 
the difference of 10 Miles in every Degree. But 
if thefe Arabians reckon'd the 500 Stadia, which 
"PtUoniy had ellablilhed as the Meafure of one De- 
gree, to be equal to 6S\ of theit Mites, then one 
of their Miles was ec^ual to 7 ^ St adia, ( which if 
the AUxandrian Stadiaj one Degree according to 
hij Coropif taiion contained 6 14. of the old hdick 
A a 4 Miles, 
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Miles, which had eight Grecian Stadia in each o^ 
them, which makes 47x88Toyfesof PjWx. Stra- 
ba and Uipparchus reckoned the Mcafure of a De- 
gree 700 Furlongs or Stadia. Eratofthenes 644I.- 
l^ojjidonius and the ancient Arabians 666.\. Pto- 
lemy and our Englifh 500. The latter Arabians 
'$66^. The Dutch and Germans 480. So that a 
Degree of the Heavens contains upon the Surfecc 
of the Earth, according to common Computation, 
oi Italian and Englijh Miles 60 ^ Ordinary F/-^;7f6 
Leagues 20 -, Spanifh Miles ly-f: -, German^ Dutch^ 
DaniJh^^nA Po/iJhMilQS^ 15^ Hungary 10 -^ Szoe- 
dijh 1 2 ^ Verfts of Mufcovy^ 80 ^ Perfian^ Ara- 
bian^ and Egyptian rarafanga, 20 -, The India 
Cos, 24 -, The Stades of China^ 250 , The Inks 
of Japan^ 400. 

So great is the difference of Opinions amongft 
all Authors concerning the Compafs of the Earth, 
and yet every one of thefe Opinions grounded 
on the Authority of great Men \ lb tliat in this 
great Diverfity it is doubtful whom we fhould fol- 
low. And yet if we fhould defire to know the 
Caufe of all thefe Diffentions, even that alio is 
altogether uncertain- It may fuffice in brief to 
lay, that we arc indeed ignorant of the ancient 
Mealures, all the Mealiires that the Ancients have 
left us being altered io time. However, I Ihall 
exhibit to your View, all thofe late Experiments 
which carry in them any (hew of Probability. 
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Of the Meafiire of one Degree of a great Circle 
of the Earth, according to our Modertt Geo- 
graphers. 
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THere is not any thing that has embarafs'd the 
Kijowledge of Hiftory and Geography more 
than this, That one Age or Nation has not- a cer- 
tain Knowledge of the juft Quantity of the Mea- 
fuies which have been ufed in a former Age, or 
in a diilerent Nation, with reference to their own^ 
We meet with the Names of the ancient Meafures, 
which were in ufe amongrt the Greeks and Kr- 
mans^ in their Writings ; fciit we know not their 
cxaft Dimenfion, or what Proportion they had to 
thefe now 117 ufe among us. Nor can this ever 
be remedied but by agreeing upon fomc lixed and 
unalterable thing in Nature, which may ferve as 
an univerlal Standard, to which the Meafure of 
all Times and Places may he reduced, and bear ;i 
certain Proportion. 

Therefore it was. that tlie Gentlemen of the 
Academy ibr the Sciences at P-7/vV, when they 
had refolved to try what the Meafure of one De- 
gree of a great Circle of the Earrh, (or the jiSoth 
part of the Earth's Circuit was) that other Nati- 
ons and After-Ages might know the Quantity of 
it in their own Mealures ; they compared the 
Toyfe of the Grand Chaftclet of f.w/f, which 
was the Meafure they made ufe of, with an Ori- 
ginal taken ftom Nature it lelf, vis. The Lengtli 
of a Pendulum for Seconds. The way they did 
it was this : They had two great PendulumCIocks, 
each of whole fingle Vibrations was one Second 
of Time conformable to the mean Motion of the 
Sun, 
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Sun : by thefe they determined the Lengtii of a 
fingle Pendulum, and found it to be 36 Inches 84. 
Lines (the Line is -pi of an Inch) of the aforefaid 
Meafurc of the Chaftelet of Parh. They took 
the Double of this for an Univeifil Meafure, 
which has the fame Proportion to the yarifian 
Toyft, which 88 1 has to 804. Thus if the Length 
of the Pendulum for Seconds be once adjufted to 
the ufual Meafures of every Country, we may 
know the Proportions of their different Mcaluies 
as cxaa, as if the Originals had been compared ; 
snd might be ef^ablilhed as an univerfal Standard 
of Meafures throughout the World ^ only we 
muft fuppofe that the difference of Places cauftth 
no fcnfible Variations in the Length of thcPcndur 
lums, which will require more Experiments. 

The Length oi a Pendulum for Seconds, accor- 
ding to theft Meafures, is, 
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The Geometrical Pace contains 5 Vanfiait Feet. 
6 Varis Feet make a Toyfe, and 2000 2. Parifi- 
en League, (oF which 28.^ mikes a Degree) 2855 
Toyfes is a Marine League, 20 to a Degree j 
22S3 is the Length otan Ordinary League in the 
Country of Fr.j/?cf, wheieof 25 makes a Degree. 

Tis a common Opinion that 5 ol our Enj;/ijh 
Feet make a GconKtrical Face, 1000 ot thofc Pa- 
ces makes a Mile -. Bui 1056 Paces, or 5280 Feet 
makes an Eitglijh Statute Mile. 

12 BJiinhnd Feet make a Perch, and 1500 
Perches a Mil(? 

T\ii German Mile, f reckon d Fifteen to a De- 
gree) contains 243<i5 iingtijh Feet, or 4*44-^ ^''&- 
iij}} Miles. 

An Italian Mile, fuch as are 60 in one Degree, 
contains 60%^ oi EngliJhYtziy or t.'i^J^ of Eng- 
lijh Miles. 

The League of S^ain contains 3400 Geometri- 
cal Paces. 

The League of Svaedeland contains 5000 Geo- 
metrical Paces. 

The League of Hungary contains •000 Geome- 
trical Paces. 

The Mile 0^ Scotland contains 1500 Geometri- 
cal Paces. 

Many of our modern Mathematicians, not con- 
tenting themlelves with uncertain Traditions, hiVC 
left us the if particular Obfcrvaiions concerning the 
Qiantity ot a Degree, viz. By 

^melius 68096 Geometrical Paces, which inakc 
5:5746 French Toyfes and 4 Feet. 
L Snellius 28500 Rhi^/jnd PeiohcSy whichmakes 
B| 5502 1 Parijian Toyfes. 
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Noriccod in his Experiment between TorA and 
Lc/iJonibund one Degree to contain 357200 Feet, 
which makes 5p.,^ EngHJh Miles. 

By the Academy oi' Paris they found the Length 
of one Degree of a great Circle of the Earth to 
be 57C(5o Toyles, according to the Meafure of the 
Chaftelet of T?aris. By this Experiment they 
counted 1 5 Feet Farh^ equal to 1 6 Feet London, 
("But by Meafure in the Tower the London Foot 
being 1200, xht 'Paris Foot is 127P. Hence Mr. 
5/r^/?/ luppofing 1000 Paces, or 5000 Englijh Feet 
to a Mile, he concluded that 7 3 Cuch Miles are 
exaftly equal to a DegreeJ But according to that 
Experiment atP^m, 7 3 -.5- Englijh Miles makes 
a Degree, or 737--^- 

According to which Calculation the Circumfe- 
rence or Circuit of the Earth is 26293-1. fere of 
Englijh Miles. 

The Diameter of the Earth is 83(^5? Englijh 
Miles. 

The Surface of the Earth contains 2 2 0048 2 op ^ 
of Square EngliJJo Miles, containing about 70 Mil- 
lions of Millions of Aaes. 

The Solidity of the Earth is 306930x60535;- 
fere of Cubifk Engiijh Miles. Which is the lo- 
iid Content of rhe Globe of the Earth and Water 
only, without including in it the Air or Atmof- 
phere which furrounds the Earth. 

But if you would alfo know how much the 
Air is, you muft fitft find its Altitude , which may 
b:: known by obferving the divers Refraftions of a 
Star in two different Altitudes of it : By this 
means the Height of the Air has been found to be 
.■near loocthpart of the Semidiamcter of the Earth, 
"iz. Near 4 Englifh Miles. Having then the 
Jicigkt or Altitude of the Air, you muft add the 

Double 
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Double of it to the Diametei of the Earth and Air 
in one Orb, viz. 30^271825+84 Cubick Miles to 
be the fblid Content of the Farth and Air together 
in one Orb-, from which if you fubllra^l the Soli- 
dity of the Earth, there remains 23415645)49 
Cubick Miles, for the folid Content of the Air. 

So that in the Dimenfions of the Earth there 
arc three things to be confider'd, viz. i. Its Dia- 
meter or Circumference. 2. The Extent of its 
Surface. 3. Its Solidity. If any of thefe be gi- 
ven, the rcfl" may be readily found : For the Dia- 
meter of any C jrcle is to its Circumference as 7 to 
22. So having the Circumference, multiply it by 
the Diameter, tlie Produft is the fupcrficial Con- 
tent. This fupcrficial Content multiplied by .^ of 
the Diameter, the Product is the Solid Content. 

Of the ScitHation of the Earth. 

THE Earth is placed, in refpecl of the other 
Planct> or Stars of the Univerfe, according 
to Ptolemy and 'lycho^ in the C'enter, fix'd and 
immovable, and that all the reft of the Celeftial 
Bodies move round it in their Diurnal and Annual 
Revolutions, as in this Figure. But according to 
Copernic//s it is placed between the Orbs of Mars 
asd r/?;///i-, having a two-fold Motion, one Diurnal 
about its own Center in 24 Hours, whereby all its 
parrs are inlightned , and Day and Night fiiccef 
tively enjoy'd : The other its Annual Motion a- 
bout the San, whereby all places in courfe en- 
joy Spring, Summer, Autumn, and Winter. But 
of the varioi:i Motions of the Earth and Planets 
you may Jce :r.ore at large hereafter, 
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Of the Imaginary Farts of the Earth. 

FOR the better underftanding of the Terre^ 
final Globe ( or Map of the Earth ) in all its 
external Parts, there ought to be underftood and 
known certain imaginary Lines and Circles, which 
are not material, but for the better Learning of 
this Science are iuppofed to be on or above the 
Earthy viz. i. Six noted Points, lour whereof are 
Cardinal, viz. Jiorth^ Souths Eaft^ IVefi. The two o* 
ther arc xheZe/iithand theAW/r^ the firft direftly 
over us.the other under us. 2. Ten Circles or Lines: 
Ih^EquinoUialox Equator : The Trcpick of Cancer: 
The Trcpick of Capricorn : The Aorth Polar Circle 
or Fo/c ArSick : The SouthPolar Circle or Antarc- 
tick : The Ecliptick or Zodiack : The Horizon ra- 
tional and ieniible : Parallels or Circles of Lati- 
tude : Meridians or Circles of Longitude. The 
Axis or Diameter^ tlie extream Points or Ends 
whereof are called tlie P^/^f j- upon vyhich ihe Earth 
is fuppofed to move ^ the one, the North Pole ^ 
the other, the South Pole. 3. Two Colures: The 
tquinoSial Colurc^ which marks out xhQ Spring 
and Autumn^ viz. Aries and Libra marked T, ^. 
The Soljlitial Colure^ which marks out the Sum- 
7ncr or winter^ viz. Cancer and Capricorn^ mark- 
ed ^, Vf. 

Of the Zones. 

TH E Tropicks and Polar Circles divide the 
Earth into five Parts, called by the Greeks 
Zones^iioin z*^v«, Cingulum^ as enclofing the whole 
t aith Within their refpeSive DiftriOs. Of thefe 

5 Zones 
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^^^ones 3 were accounted by the Ancients to be , 
^H[intemperatc as ro be uninhabitable ; ooe of 'cm 
Blf reafon of tlie Sun's Beams continually dartinjg 
" upon the fame -, and this they called the Torrid 
Zone, terminated by the Tropicks on each fide. 
The other two, the one comprehended within the 
ArSick Circle, and the oilier compaffed by the 
Antarftick.by reafon of extream Cold they thought 
uninhabitaole, as being To remote ftom the Sun's 
Beams -, lb that only the remaining two were ac- i 
counted Temperate, and therefore Habitable, the \ 
one lying between the Arftick Circle and the Tro- 
pick of Cancer^ and the other between the An- 
taiflick and the Tropick of Capricorn. 

The Ancients did alio diHinguifh the Inhabitants 
of the Earth from the Diverfity of Shadows of 
Bodies into three forts, vis. Fen/di^ Heterofcii^ 
aad Ampbi/cii : The Inhabitants of the f'ri£td 
Zone fifany fuch are) were termed Pfr//c//, be- 
cauft the Shadow of Bodies have there a circular J 
Motion in 24. hours, the Sun neither rifing nor , 
letting but in a greater Portion of Time. 

The Inhabitants oi' ths Temperate 'Zones they 
called Heterofdi^ becauft the Meridian Shadows 
bend towards either Pole, towards the North a- 
mong thole that dwell within the Tropick of Cancer 
and the ArlUck Circ/e-, towards the South among 
thofe that dwell within thsTropicA cfCaptrtcorn 
and the AntarSick Circle. 

The Inhabitants of the Torrii/ Xcne they called 
^//ji/i-»,becaule the Noon or Mid-day Shadow, 
according to the dme of Year, doth Ibmetimca 
fall towards the North, fometims towards the 
South ; when the Sun is in the Nonbcrn Si^r/s^ 
it falleth towards the South i and touardi the 
North, when in th^ SMiherp Signi. And bcaufe 
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of the difFerent Site of oppofite Habitations, the 
Ancients have divided the Inhabitants of the Earth 
into FerUci^ AnUci^ and Antipodes. 

The Periaci are luch as live under the fime 
Parallel, from the Equator, but in oppofite Meri- 
dians on the lame Parallel. In the Feriaci of any 
two Places, the Days in both places are of equal 
Length, the Seafons of the Year the iame, only 
when 'tis Morning in one 'tis Evening in the o- 
ther ^ and when Night at one, 'tis Day in the 
other. 

The Anuci are fuch as have the fame Meridi- 
an and oppofite Parallel, equally diftant from the 
Equator^ but the one JK'orw and the other South. 
The Atitd'ci their Morning is our Morning, their 
Noon our Noon,their Night our Night. But their 
Spring is our Fall, their Summer our Winter, and 
their longeit Day our fhortcft. 

The Ajiijpddcs are fuch as Inhabit two places of 
the Earth which are Diametrically oppofite one 
to the other. With our Antipodes all things are 
quite contrary -, for when we enjoy Summer, and 
the longeft Day, then it is Winter with them, and 
the Days at the fhortefl : And when the Sun ri- 
ieth with us, it fets with them 5 therefore their 
Morning is our Evening, their Noon our Mid- 
night, ^c. 

The Ancients did alfo divide the Earth into 
Climates and Yura/kls. 

. A C/imate is a Space or TraO: of the Surface of 
the Earth , bounded by two imaginary Circles, 
running parallel to the Equator, comprehended 
betwixt aj-y two plrjces, North and South, whofe 
longeit Day diillr in quantity half an Hour. 

A 
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A Tardllel is a Space of Earth , wherein tlie •] 
Days Increafe in Length a quarter of an Hour ; \ 
fo that every Ornate contains two Parallels. j 

Thefe Climates and VaraUch are not of equal \ 
quantity, tor the tirlf is longt;r than the fccond, i 
and the fccond likewife greater than the third, <b'c. 1 
At the Latitude^ where tlie longdl Days are iit- [ 
creafcd half an Hour longer than at the Equator^ 1 
viz. longer th;m 12 Hours, the firlt Qimate be- ' 
gins, which is at the Latitude of 8 Degrees, 34 
Minutes ; and in the Latitude of 16 Degrees, 43 
Minutes, where the Days are encreafed an Hour 
longer than at the Kquator^ the fecond Climate 
begins, and fo onwards. Bur becaufethe Ancients, 
and alfo ^tokmy\ fuppofed that part of the Earth 
which lies under the Equator to be inhabitable, 
ihetefbre they placed tlie firft Climate at tlie La- 
titude of 12 Degrees, 43 Minutes, where the 
longcft Day is 1 2 Hours >■ long ■, and the fecond 
Climate to begin at ilie Latitude of 20 Degtees, 
34 Minutes, where the longeft Day is 13 Hours 
and ^ long, i^c. 

Its fufficient for our prefentpurpofcto tell you, 
that Modern Geographers reckon, fiom the Equa- 
tor to each ofthePolarCircles, 34Ciimatesari]]ng 
from the difference of \- an Hour in the longeft 
Day J and from the Polar Circles to the Poles 
themfelves, are Six ariling from an entire Months 
ihe Sun being feen in the firfl of thofe a whole 
Month without letting, in the fecond two, in the 
third three Months, Ct. unto the Pole it felf^ 
where it is ^Months in Length. 
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Of the fever al P^Jttions of the Earth. 

Furthermore in refpeft of various Phccnomena 
or Appearances of the Celcftial Bodies to the 
divers Infcibitants of the Earth, there is a three- 
fold Pofition of the Earth, viz. i. Direlf. z. Fa- 
rdleU 3. Oblique. 

Of the DireH Vofttion. 

THE Earth may be fo placed, that the Pdcs 
thereof may as it were reft upon ( or lie di- 
rc£tty in) the North and South Points of the Hori- 
zontal Circle, neither Pole having any EievatioD, 
the Zenith Point being direftly m the Eouinoftial 
Circle, and the Axis of the World dircffly in the 
Plain of the Horizon. 

Tiiis direO: Pofition of the Earth, is particular 
to thole who live under the Equmocdal j as in tihe 
Ifland Borneo^ Si^matra^ Celebes^ &c. in the Eaji- 
Indies. St. Thom/u I/land^ and a great part of 
Africa^ part of Feru^ &c. in the Wefilndtes. 

In this Pofition of the Earth, the Sun, Moon, 
and Stars are always 12 Hours above, and 12 
Hours below the Horizon, and confequendy make 
12 Hours Day and 12 Hours Night. The Sun 
paffing twice over their Heads, every Year is to 
them twice Vertical, viz. When he is in the Equi- 
noctial Points oi Aries and Libra. 

The Inhabitants of the World in this Pofition 
can fee both the Poles, and behold 41U the Stars 
in both Hemifpheres to Rile, Calminate » and 
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The End or Extremity of their Gnomons uponj 
their Horizontal Dials, which are our Polar Di-? 
als, defcribe the Figure called Hyperbole ; except'! 
when the Sun is in the beginning o'l Aries and' , 
X-iAra, where he defcribes a ftiaight and right 

Of the "Parallel Poftlon of tk Earth. 

TH E Earth may be fo placed, tha t one of the | 
Poles (hall be in the Zenith, and the other I 
in the l^adir Point i that is, either Pole fliall be > 
so Degrees, or one Quarter of a Circle diftant i 
from the Horizon on either fide thereoti and the X 
^Iquinoflial Circle be in the Horizon. " 

The Earth being in this Pofitioii, is faid to be 
'arallel, becaule the Equino&ial, and all the Pa- 
lUel Circles, which now are Circles of Altitude, 
ind the Axis oi"the World, do all of thetn lie pa- 
■lallel to the Horizon. The Earth is thus pofited 
under both the Poles. 

In this Polition of the Earth thofe People ( if 
any be) that inhabit thofe parts of the World, 
have but one Day and one Night in the whole 
¥ear i from rhe loth of March to the r3th of 
September, the Sun tlien being in the Northerly 
Signs, and confequentiy on the North fide of the 
Hori^-on, tliere is 6 Months Day in the North, and 
6 Months Night in the South ; and contrarily, 
from the 13th of Septembrr to the loth oi'AUrcb, 
the Sun then being in the Southerly Signs, and 
Aerefore on rhe South fide of the Horizon,there is 
6 Months Day in the South, and fix Mouths Night 
irt the Nortli. 

There is aifo one i^nd of Summer and one 
Winter, when the Sun is above 01 below the Ho- 
rizon the whole half year. 

Bb a 'Vw^ 
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The Gnomon of their Dials ("ifany be)defcribe 
with the Extremity of the Shadow, upon an Hori- 
zontal Plain, perfect Circles, ti^. 5. 

Of an Ohli^ne "Poftim. 

IN this Pofition our felves, and all other People 
and Places of the World are , that are not 
in either of the two former ones : For take any 
Point, not under the Poles or the Equator for your 
Zenith, 'twill be impoifible to delcribe an Hori- 
zon or Circle 90 Degrees from it, which cuts not 
the Equator and all its Parallels obliquely : For 
in this Pofition, the Axis of the World is neither di- 
reai, nor parallel to the Horizon, but lies oblique 
or ftanttng from it. 

In this Pofition all the Celeftial Bodies, as Sun, 
Moon, or Stats, have in refpcft of the Horizon 
oblique and unequal Afcenfions and Declinations, 
and all the Lines parallel to the Equator, make un- 
equal Angles with the Horizon, and are cut by 
the Horizon into unequal Pans ; for thofe Lines 
towards the Ele\'ated Pole, have a greater Portion 
of a Circle r-nder the Horizon than above it, only 
the Equator which has the fame Center with the 
Horizon, and theiefore divides it , and is divided 
by the Horizon, into two equal Parts. 

Hence follows the great Inequalities in Days 
and Nights ■, for when the Sun is in any parr of 
the Ecliptick that declines towards the Elevated 
Pole, thepjys in the Elevated Hemifphere Ihall 
be longer than the Nights ; and when the Sun is 
in any part of the Ecliptick, that declines towards 
the Depreffed Pole, the Nights fh;ill be longer than 
the Days. But when the Sun is in the Equinoctial 
( whether the Pole be railed or depieffcd) equal 
Parts 
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Parts remains, both above and under the Horizon,j 
therefore the Days and Nights are both equal. Buh 
by how much the greater the Elevation is, by fi 
inch the longer the Days are ■, and when th<, 
'hole Horizon falls below fomc of the Parallels^ 
ithat then (during the Suns abode there J the In?' 
habitants have no Night at all j yet notwithftand-j 
ing this Inequality ot Day and Night, all Peopled 
in all Fofitions (hy that time the Sun finiiheth hi»^ 
annual Cotirfe) makes them even, and thereby en-' 
joys an equal Khate of both ; for if in a paralldj.^ 
_ rofition under the Pole, the Sun be fix MonthrJ 
under the Horizon, he is as long above it ; and i_^ 
in a right and direft Fofition, they have alwayff- 
12 Hours Day, and as much of Night j fo we" 
that live in an oblique Site, it our Summer-days 
be of a mighty Length, our Winter Nights make 
up the fame Dimenuon. fig. 6. 

The real Parts oFthe Teneftrial or Terraqueous! 
Globe are Land and Water, 



Two Conti' 
pents. 
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The Land is divided into 
The Old ^ CEurope^Afia,. 
yviz,< cs. 

The New J (_ America. 
A Continent is a great quantity of Land, in whicbl 
many Kingdoms and Countries are conjoin'dto* I 
gcther, andiiotfeparatedby anySpa. 

r Europe^ ■* ^Great Britain. 
Many Iflands j ilyJi/, ( • S Sumatra. 

^Africa., C "''S lAadagafcar. 
*■ America. ^ *■ Uifpcmolg. 
Ab Ifijnd Vi a part of the Earth encompafled and 
tfnvironed round ivith Water. 

B b 3 Son 
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Some Trafts of r^^^^^^^^^ JVbvir Zemhia, K 
Lands in parts < Uollandia, 8cc. 
unknown^ C 



ova 



Ifthmus. 



. ^ A part of dry Land almoft invironcd 
r) • r inv v^"^ compafied about with Water.yet 
reniiuuias. Jjoyned to the firm Land, as Africa 

^ to AJia^ the More a to Greece. 
. ^ Is a . narrow Neck of Land be- 

^ twixt two Seas, joyning thus Penin-. 

Yfula to the Continent, a$ that of D^- 

^rien in America^oi Corinth iwGreece. 

A high Hill or part of Land, ly- 

|ing out as an Elbow into theSea, the 

Promontory'^ utmoft fend of which is called a Op^, 

as the Cape of Good Hope and dape 
Verde. . . r . 

Are higher parts of the Earth than 
the reft which are about' it, over- 
topping the adjacent Country, and 
appearing firft at a diftance ^ the 
chiefeft of which are:- in Europe^ 
the 4^x, the ¥yrdtnean^ the Yiofine 
Hills and Carpathian Mountains. In 
Afia^ Taurus and Imatis. \x\ Africa^ 
Atlas Monies , the Chriftal Moun- 
tains, Seirra Leona^ Table Mount^ 
and tie VikeofTeneriffe. In Ame- 

Irica^ the Ajtdres and the Cordeliars. 



Mountains, i 
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Of the Water and its Tarts. 

The Water on the Surface of the Earth is, by 
ibme thought to be more than half the Surface 
of the Earth, and not above 3 Miles deep, and is 
divided into 



Ocean 

about our 
Continent 
vii. in 

the Ocean k 
ageneralCol" 
le^iionorRen' 
dezyoHS of 
iUtWaters. 



Afd, 



i 



Jndkn 
or 
.Eaftern 

{EtbiopUn 
or 
Southern 

Hortbern 
Fr0^en or 
^Sejtbidn 



Eurdpe^ 



Seat 
about the 
Continent 

of 

The Sea, is 
fwne particM- 
lor part of 
theOceaiu 

Inland-Seas 

are part ef the 



AmtrUa^* 



Chtnean^ Indian^ the 
Archipela^ (£ La- 
:^(irOy Perfian^Arit' 
btd^^nd Ethiopian. 
Barbary^ ZAtigue- 
ber^ Caff aria , Con^ 
go and Ginea. 
Norway y Mourmoun' 
skey MreyPet:(prl(^ 
mare Tartary^ or 
IftarenMoxe. 
Spain and Fr^wce,cal- 
Icd the Bay ofBifcayy 
the fijg/jft Channel^ 
the Britijh ovGerman 
Sea^zxA thchiJkSeas 

fNew Ejngjtand or 
I Virginia y New Span 
^ or Mexicoj Brazil^ 
j PerUy California or 
{^ NetPMedco. 

l^arePdcificiim,r Paraguay, Megalie- 
MageDanick, Ln/fi^and Chilis Sea, 



Weftern or 
AihniUk. 



Mar del Kort^ 

\MAr delZury 

or 



^ironed by the 



The Bsltisi^ MtditerraneAn or Levant^ Ar- 



SttL^ olitM enA ^l^lm^y Marmora y Euxine^ Talus Mc* 



orir, Cafpian^ Terfian^ Rei Sea, 
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rBoihnU, Finh-ridyRsgi, DjMlijfVt, Luhcck^ Liont, 
Venice, Lepinio, Sthvichit Sum, BengtU, Or- 
nus or tbe Ferjitn Culph, Itudfotis, Mexico, 
Clvfupiicl, RBTiditrai, Ftinmn, 8(C. T>di-tctre, 
Stfaifl ( Eame fWtgiialr, or FTetum Aifslie,the Sum J, 
\ 1 the Belt, Gibrfilter, Dardmcli. 

a ii.m'-ifp '-nor J - CMalica, Sanda , Manar , EaUc- 

Afmof !beiki-\.^Ji* ^ m,W/f. ■ ■■ - 
I" "Imnig atvay/ r f^^„^ HuJfons, Davif,Babma,Mt- 

imiheSeil^m K^Americt'^ gdLn^itiA La AUke. 

{WernfT, tadogn, Geneva, CWJ- 
fiance, £.Ucn,. M^mt. 

/T'"" .■ \ir„ ' f Sodom or ihc Dead Sea, AflAmAf 
d'cMb ascm'-^-V'i - ^ ■ ^^,,^^ g„,^;^^ ^_^^^^^_ 



tikally ki'ep Wa- ' 



AfrUt. . -i Zaire, Ztmhre, Zafflan, Niger. 



^^''f'" / _ ' JCinada, McxiOy HicuTOii 



fCanada, M 
1 r.H^ba. 



Rivers^ are Streams ifluing out of Fountaijis, 
continually gliding along their Channels, until 
they empty themfelves into the Sea. 

"AW<^, The Length of the Mediterranean Sea by 
my new Globes, viz. From Tangeir to Scande- 
Tcon is not 37 Degrees of the EquinoSial^ by 
other Globes and Maps it is more than 42 De- 
grees of the Fquinoftial, which is more than 300 
Miles too long, l^ote alfo, That the Length of 
the Cafpian Sea is from N. to S. in my Globes; 
but in others it is E. and W. 

The Tcrrefirial or Earthly Clobc^ is ah artificial 
Reprefentation of the Earth and Water,under that 
Form and Figure of Roundnefs, which they are 
known to have, defcribing theScituations, and 
meafuring the DifJances ofall their Parts. 

The Land drawn out upon a Ghbe^ is bounded 
anddiftinguifhed from the Water with an irregular 
Line, which runs tarning and winding info Creeks 
and 
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and Angles, like as the Shoar which it reprcfents : 
that (ide which is left uncolouied, is die Limits 
of the Water •, the other fide of the Line which 
enckcles the Colours, is the Bounds of the Land. 
• The Land drawn upon the Superficies of the 
Terreftrial Globe , is divided in four principal 
Parts or Quarters, viz. Euro^Cy Afia^ Ajma^ and 
America. 






Of 
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0/EUROPR 

Eur^c as it is now divided, contains thcfe 

Kingdoms or 

States. v^itjcs. 

f London f Ca>:Urbury^ 



England S^jforkfi^^ordyCambridgeylixxmheTy Trent, 



IFahs. 



Scotland* 
Ireland. 

France. 

Spain. 
Tortugah 



Italy. 

S.tvoy, 
The Svfrffes. 

Denmark, 

Sweden. 

Fcland. 



) Brifiowi,' Cardiffe^ 
Cweljhpodh' -^ 
Edenburghy St. Andrews. 

{Dublin^ Waterfordy 
GaVowayy Limerich 
Paris, LionSy 

{Orleans, Bourdeaux, 
Tboloufej Aix. 
{Madrid^ Siville, 
Toledo, Saragojfe. 
Lisbon, Bragan^a. 
Belgia, or thcf^^ft^rdanty the Hague^ 

{Rome, Florence, 
Venice, Haples, 
Genua, Milan. 
Chamhery, Turin. 
Geneve, Ba^il, Zurich. 

{Copenhague, Slefroick , 
Bergen, Chrijiiane. 
{Stockholm, Gottenburg, 
Vpfaly Calmer, 
{Cracovia^ Vant^icJ^, 
Vilna, War^ovia. 
The Empire rVienna^ Nuremberg, 
of Germany < Hambroughy Prague, 
with Huvgary, ^CoUen,HeidelbHrg,Buda. 
j^ ^ CMofcorv, Hovogrodt, 

^ujjia. \Arch- Angel , Smolensko. 

Turky in Eu- CConjlaniinoplefielgrade, 

l^AdrianopIe, Salonicbe. 



Ktvers^ 
Thames, Severn^ 



Wye, Osk. 



Tweed, Forth,Tay. 
Shannon, Shure, 
Blackwater,Barrow 

Seine, Loire, 
Garone, Rofhe* 

Ebre,Gaudalquivir. 
Gaudiana, Douro. 
Tagus. 
Meufc, Ifel, 
Lis. Efchant* 

Po, Ame, 
Tiber, Adige, 

Doire, Lifire, 
Rus, Aar. 

Sley, Eyder. 

Wenar, Veter. 

Duna,Neimen,Vi(hih 
Ncipcr, Neiiler,Bog. 

Danube, Elbe. 
Rhine, Vefer. 
Oder, Teifs. 
Wolga,Dwina,Ob7; 
Tanais, Boriftenes^ 
Danube, Draws. 
Savus, Tebifcus. 
Tanais now Don. 



rope. 
Little Tartar ia Kers, Caffa, Axrf. 

{Great Britain, Ireland JVigbt, Many Zeeland^ 
Candia, Sicily, Sardinia, Regropont^ CefalO' 
nia^Zant, the llelrida, Orcaics^ AzorcSylkc. 

0^ 
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Of ASIA. 
Afia as it is now divided , contains thele 



Empires or 
Conotries. 



Cities. 



Thi^ Tfirhifh c^^^PP^* Smyrna, Burfa^ 
The Turktjh ^j^^^^f,^,,^ JerufaJeni, 

umpire. l^agdat, Moful, CognU 

Georgia. Fa^o^ Tcflis. 

T J- -»t.' r'<»o<» Calicut. Cocbht, 

^•««*'- Lcolcfinddf Ma^JpatM. 
India without rpfgrtf, 5^;/, 
Ganges. LMalUca, Cambodia. 

{Ajbracan^ Sanmrchandy 
Toiolf Aiba^in, Bahb. 
{Feiin, Canton, 
Kanking; Hancheiu 
{Meaco, Jtdo, 
FirandOf Kangjfac^ne. 



Tartary in 
Afia. 

CUna, 
Japant- 



Rivers. 

Tigris, Jordaiu 
Euphrates, 
Menander. 
Fazis, Kur. 

Chaiber,Nageran» 

Teus, Pulimalon.- 
I(nient,Brandimer 
AraxeS) Euleus. 

Indus, Ganges. 
Jemina, Ravoe. 

Guenga. 

Pegu, Cosmin. 
lAva, Martaban. 
Oxas,Chefel,Lcna 
Obey, Genoica. 
Croceus, Ta, 
Kiang. 



Oriental ^Tlx MaJdhes, Cejlon, Sumxira, 'Java, Bor- 
Iflands* «s n^Oy Cchtes, the Philippines, the Molucca 
^ M(VJLadr0;s. 

Mediterranean Iflands, Cyprus, Kodes, \ Pelicus K. 

la the Archipelago, McteBinOf Seio, Samos, Kicana, &c. 

Of 



tS 
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0/AFRICA. 
Ajrica as it isr now divided, contains thefe 



Parts or 
Countries. 



Barbary, 



Cities or principal 
■ places. 

Alger y'Tmts. 

TheJDefarts rZanbaga^ Zuen^igay 
. of Sarra. "^ Terga^ Lempta^ Berd<kt. 

The Land of J Tombolu^ Agadcs^ 
thcBUch^ tBornOy Zd^^n. 

Kingdom of CNubiCy Jahc, 
Nubia. l_Pancatap 

Guwec. SS^George de JaMine.Capt 

\ CorSy Setterdy Benin. 

Mibiopidy or SAmbdcel^ Auxumo^ 

Habejjlnd. LGeJhen^ Arquic'd. 

Congo. St. Sdlvddor^ Dongo. 

Mono Emugie Cbieovd^ Fort Martaih 

Monomoupa S^'»yf^^ «»*«. 
' l_ Ztmbaoe. 

Caffires. 

Zdnguebjir. 

Adih 



Riversm 

Suba, Tenlis, Stt$» 
Omiraby , Gnadir 
barber. 

Nilus* 

Ghir, Major, Zizt 

Ghir, Nubie. 

Niger, Senega, 
Gambea, Grande. 

Nilns, Ghir. 

Sweiro, VolU, 
Calabar, Benin* 
Nilus, orAbavi, 
Hawafh, Tacaze. 
air,Coanza,Coaiigo/ 
Zambeze. 

Cuama. 



{Sofdld^ Cape of GQ9d' Spirito Sanfto^' 
Hope. ' • ^o:-^"-^-- 

{p/ipfdmbique^ Quilodp , 
Mombd^dy Melinde. 
{AuCpAgureUyZeiU^ Jiod* 
Tdp AdedyMagddoxd. 



Rio d'lnfitnta. 
Zambeze, 
Cname. 

Magadoxe,Doara, 
Q^lmenai. 



lilands. 



{ 



Thfi MdderdSp CfndrieSy Cdpc Verde f St. Helent^ 

Maddgafcdr^ Bsbelmdndely Zoaitordj Maltg^ 
Su TbomdSy PrincefSf &c. 

0/ 



r-m- 3i^- 
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0/ AMERICA. 
America as it is now divided, contains thefe 



Parts or 

Countries. 



Cities or principal 
places. 

V' Uort Charles. 

paffage. ^ 

vsFrancia. \Hur(mesy Port-rcyah 

Hero Engh & S Lofton j Plymouth^ 
Kew Tork. \i^ev> Tork^ Milford. 

Maryland and f St. Maries^ 

Virginia. \ James Town. 
Carolina and C Charles Town, 
Florida. \St. Matthew. 

New Mexico. New Mexico. 
•KT-. p ^ y Mexico^ ValadoUd^ 
I^cvf Spain. \st.Jago,Gaudala)ara. 

^ A-ff J » C Panama. Porto Bello. 

j^. . rManoa. 

{Limay Cafco^ Potofij 
La plata. 

^^^^* XBaldivia. 

HbcConntvycHomaguSf Torimans^ 
0*th*Amaions.iTop'mambeSy Coropa. 
_ CBuevot Aires^ Cuidat 

Tiragnay. ^^^^^^ ^^^ ^^^^^ ^yj^^^^ 

{Tairaba^ Permimbuco^ 
SSahador^pir. SanBo. 
Penplvania &:rPhiladelphiay 
Kew Jerfcy. \Perth Town. 



Perve. 



Brafl. 



Iflands 



Kivers. 
Pr. Rupert's River. 

Canada. 

Hudfons, Conefti- 
cut, Marimmack, 
Pafcataway. 
James, York, Pato- 
meckjRapahanok. 
Albemarle, Aflily, 
MeffalipyK.Cooper 
R. del Norto. 
Panuco, Barania^ 
J^catplcat Sal. 
St. Martha. 
St. Magdalen. 

Oronoq; Surinam. 
Wiapoca. 
Maragnon. 
Parinie. 

Copayapo. 

Topacalma, 

('Amazons. 
Riode plata. 
Perana. 

Grande, S.Francifc. 
Ilheos, Janiero. 
SufquahannahyDe* 
laware, Rariton. 

{HifpamoUyCubay lamaha^ Kewfound-Und^the 
Canbbee'lihmh,Lovg'U]^nd,Magelhn'lfizn<\i 
Bcrnuda^f Fort-ricOj C.tJifo>nia. 

And 



{'St.JagOy Imperial^ 
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And thus much (hall ferve for the Dcfcription 
of the Land upon the Ttrrejirial Globe. 

Now that all Places. Cities, Towns, Seas, Ri- 
vers, Lakes, i!fc. may be readily found out upon 
the Globe^ all Geographers do, or (hould place 
them according to their Longitude and Latitude -, 
the ufe of which in the abfolute Senfe, is to make 
out the Pofition of any place in refpeft of the 
whole Globe^ and to (hew the Situation and Di- 
ftance of oiie place from, and in relpeft oi any 
other. 

An Advertifement concerning Longitude. 

TO fay the Truths by reafon of the Variety of 
Meridians, the Longitudes aregrovon iofuch 
an uncertainty and confufed pafs^ that ^tis not eve- 
ry Manx's Work to fet them down. Tins indeed I 
have abferved^ that many Geographers, or rather 
Defcribers of particular Flaces^ tell us that fuch 
d place isfo many Degrees ^/Longitude ^ but from 
what Meridian, others muji guefs. Some particu- 
larly profefs to follow Mercator : But zwat are 
mofl Men the wifer for this ? for MercatorV Me- 
ridian was not always the fame •, fometimes through 
the Canary -lflands,7^w^r/;;?^ J through the Azores. 
Others again will tell you their Meridian fhall pafs 
througb the Azores •, but whether from that cf 
St. Michael, or that of Corvo, is not fet down ^ 
and yet 6 deg. of difference. I fhall therefore take 
this Courfe : lirjijet down ihefeveral Meridians 
obferved. Secondly , the difference of Longitude 
betwixt thefe Meridians. Lapy^ which of thefe I 
have Jixt upon. 

I. The 
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1. The Great Meridiem by Vtokmy\ and moft of 
<he ancient and Greek Geographers^ was made to 

Sils through Junon'ui one of the Fortunate I- 
ands, now thought to be the Qanaiy iflands, or 
father Cafe IV/t/liknd. 

2. By the Arabian and Nubian Geogr:iphers^ 
. irough the utmoft point of the Weftern Shore, 

[near Hercules Pillars, fuppofed to be Cape G?> 

3. Orteliut in his Shzct-Europe makes Londpn 
to lie in 28 deg. 0^ Longitude -, but in the Sheet- 
Maps of i'rance and Belgia it lies in but 2 r deg. 

i-ib that his firft Meridian to me is uncertain. The 
:Sfaniards, fince the Conqueft of the Weftlndies^ 
contrary to all other, account their Longitude from 
Eiijl to U'efi, beginning at Toledo. 

4. Our modern Gcpgraphers^ as Mcrcntor, 
Cambden^ Speedy and others, removed it into the 
Azores ; fome placing at St. Miehae[\ others at 
C}rvo. 

5. BUcw the Dutch Geographer^ begins bis Lan- 
•itudei from Teneriffonc of the Canaty Iflands ; 

^ mt upon his Great Map, the Great Meridian pal- 
^th through Tercera Il!e, one of the Azores j 
which the refl of their common Map-makers, Dt* 
?f/;, r//7j<r/-, 8cc. as well as many of our Englifli, 
le bound to tbllow through Ignorance, trunfcri- 
lins as well his Errours as his Copies tor the 

6. San/on and other French Geograp}?ert^ for 
fome Reafons ( bcft known to ihemfelves ) bsgiii 
the'a Longitudes lit h'erro one oftheCV;rjry-IflandSi 
and therefore their Tranfiators arc bound to fo! 
low it, though poffibly they cannot tcU fo much, 
and yet grear Pretenders to Ger>gr.iphy. 
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7. The EngUfh Bydrographer in the ufe 'oF his 
Globe, tdls us, that with a great deal of Reafoo 
and Confideraiion he pkced his firfl Meridian at 
Graaoja one of the Iflands of the Azores ^ but it 
is delineated upon his Globes and Maps through 
Terccra, alrnoll 2 deg. more Eaftward : a fmal! 
Miftake, that another muft come after him to teU 
himfelt what Meridian he went by. 

I do not mean a late Upftart Hydrograpber^ 
who never did, nor ever knew how to projeft 
or draw a Map or SeaChari, much lels to make 
Globes i yet has the Confidence to puhlifli Propo- 
fals for the making up of Liirge Globes^ and that 
with much Oftemation and Boafting, 10 the Abufc 
and Cheating fome worthy Gentlemen -, who per- 
haps are more encUned to encourage ingenious 
Undertakings, then to enquire and be faiistied oi 
the Honefty and Ability ot bold and ignorant Pre- 
tenders. 

Secondly^ The diiFerences of thcfe feveral Me- 
ridians I find are thus ftated. 

From Ptolemy's Meridian to the Arabian Meri- 
dian^ was by Abulfeda in his Introduftion to hJs 
G?<'^;ii/!6}', accounted to be lodeg. Briet laith but 
8 deg. 



7^ 



§ J Tetccra \ 

li J Palma or Jtrro f 

'^Sr, Atkbad 



\ 10. 25. the miftakcn Engl. J g 

\ 2. 20. the Fraich fh J 

/ \%. 7i.\Mcrcam and V^ " 

^ 8. 5._j ocheri. J 



And this lafl is the Meridian from which the 
Longitudes arc reckon'd In that Terreftrial Giobe 
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of about 1 5 Inches Diamerer, let forth by Robert 
Borden fome years lince , which are the lateft, 
md more exafl and corre£t,than thofe triHing old 
■V)yes, fold and made up (rather marred^ by the I 
forefaid Hydrographer. 



Geographical Problems. 

PROB. I. 

i the Longitude of any Vlace defcrihei ' 
on ihc Globe. 

Oitgititde is the Diflance of a Place from the 
' firft Meridian, reckon'd in the Degrees of 
the Equator, beginning, as was faid, in this new 
Terreltrial Globe, at St. MichaePs Iflaiid in the 
Azores. 

Pra^icf.l Bring the Place ("that is, the mark of 
the Place^ fuppole London, to the Brazen Meri' 
dtan -, then count how many Degrees of the £• 
quator., are contained between the firft Meridian 
and that of London, cut by the Brazen Meridian^ 
which you will find to be 28 deg. and that is the 
Longitude required. And in this manner you 
Hull find 

d. m. 

Jerufdem [tobediftant from | 66 30 

Jedo'm Japan \ Xhiiia^ Meridian} J6y o 

Rio de la plat a Y by this AVw 1 327 o 

Mexico [ Globe. 1 284. * 30 

Cbar/tcn Iflc J I206 30 

Cc By 
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d. 



m. 



26 
73 



o 

30 

o 



, reckoned ftom t^, 



By other Globes J 178 o 'reckoned Jrom t 
and Mafis ^ ^%6 00 f fame Men£att. 



and Maps 



33^ 

27§ 
2P2 



CO I 

ooj 






PR OB. II. 

To find the Latitude ofary place. 



THE Latitude of a place, is the diftance of 
the Equator from the Parallel of that place, 
reckoned in the Degrees of the Great Meridian \ 
and is either North or Souths according as it lies 
between the North or South-poles of the Equator. 
To find the Longitude. Bring the mark of the 
Place, for Example, fuppofe London^ to the Bra^ 
zen Meridian ^ then count the number of De- 
grees upon the Meridian^ contained between the 
Equator and the place given. Thus you (hall 
find the Latitude oi London to be 51^. 30'. 



And d. nti 

Labor in the Moguls'' 

Country to be 3i'3o 

The South-part of the 

Cafpian Soa to be 37. o 

Aftracanfin the Nor. part ^ 

of the Cafpian Sea to be 1 4^. o 
The North part oi China J 

to be 
Delli in India to be 
Conjlantinople to be ^41. 



By 0- 

'ther 
Globes 
and 4 
Mofu 



42. 
28. 



o. 

o 
o 



d. Iff. 

23,30 

41. o 
4P. o 



d 



5». 
21. 

U3- 



o 
o 
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PR OR III. 

Hhe Longitude and Latitude of any place being 
. known^ to find the true Scituation of it^ thou^ 
. not exprejfed upon the Globe. 

BRing thi Degree oi t^tEquator^ that anfwer- 
eth to the Longitude of the place, to the 
Brafs Meridian^ and then reckon the Latitude of 
the place upon the Degrees of the Meridian to- 
wards either Po/e^ according as it hath either 
North or South Latitude j and right under that 
Degree and Minute upon the Meridian^ is the 
true Scituation of the Place enquired after. 



P R O R IV. 

Tofindvohat Time or Hour of the Day or Night 
it is^ in any part of the Earth. 

BY realbn of the Earth's Diurnal Motion round 
the Sun in 24 Hours, the Sun enlightning 
but one half of it at the fame time, it comes to 
pais that when it is Morning in one placi , it is 
Noon in a fecond, Night in a thirds and Midriit,ht 
in a fourth, adJording to their feveral Scituations, 
in fcipdEl of Eaji and Weji^ one from the other. 
TbSs ni&rence of Time, is known by the number 
of Dcgrecs,contained in the Equator^ between any 
two places propofed, converted into Hours and 
Ntinute9|Meckoning 15 deg. to an Hour, tfc. but 
moie xraaily by the Olobe thus : 

C c 2 Pfdffut 
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PraSice.l Suppoleat London^ at Twelve of the 
Clock at Noon, you would know what a Clock 
it is at Mexico in the Weftlndies ; bring London 
'to the Meridian^ and fet the Index of the Hour- 
Circle to i3. then turn the G/obe Eajiioard, be- 
caule Lcndon is Eafi of Mf*/Vo, till you bring 
lAexico to the Meridian ^ then fee what hour the 
Jndex points at, for that is the Hour then at 
ko ; and thus you RiaU find 



When it 
is 12 a 
Clock 
at Lon ' 
dort^ it 
is at 



h. 
Mexico 5 

Chat/ton lilind 6 
Rio de U pldta 8 
Jerujahm 2 

Surrat 5 

Jfedo p 



m.. 

io*5a 

45$! 



'a Clock 
before 
Noon. 
357a Clock 
after 
Noon. 



.^ 



Afid thuSj by knowing what difference of time 
there is, between place and place at 12 a Clock, 
the like difterence is to be underftood of all other 
hours. 



P R B. V. 



xude J 



To jind the dtjiance of ary two placet^ hoafcC' 
verjiludte in refpeS of Longitude and Latitude 
upon the Globe o?:e from another. 

Pj-a'T Ay the ^/idrant cf Altitude upon both 
Sice.X^ the places required -, then count the 
number of Degrees of the ^adrai^pf Al- 
titude contained between the two places : 
which being found, multiply ^hem by 60, gives 
■i the 
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the diliance in Englilh Mies. Thus you will 


find 


(/. Hf. it. Iff. 




'Mexico 81.30' 




JI.30' 






Jerufalem 33.30 


N 


38. 


Surrat ^5.50 
Jedo 85.10 
Ki'iJ (/if la 


Si 

•S3 


7140 
P2.30 


ll 


Plata 100.20 
Charlton 
1(1:1 ntl 4(5.20 


%% 
» 


54' 0. 


^-1 

i-3 



H thi 



k 



If you find fas you needs muft) that the Pro- ' 

portion of Miles, upon thefe new Globes^ do very ' 

much differ from thofe Diftances fet down by o- 

ther Authors, you are defired not to think much j 

" f the Longitudes are not yet exaftly agreed 00 : 

ic Perfection is not one Man's, nor one Ages 
Work, and muft be wait^ for. Where you find 
the places upon this Globe to agree with others, 
you have caufe to fufpefl they have lain upon 
th? Lees of Time, not as yet inquired into : 
lyliere you find them to difagtee, you may con- 
clude, that they have been brought to a Kuei Cor- 
ic£lion and Amendment, 



P R O R VI. 



% find the Polition, or what Point of the Com* ' 
pafs any two places arejituate one from ana-'' 1 
tber. 



THE Pofition is an jJ/y/i?,* which is made by>^ 
the meeting of the Mfridian oi' one place^=^ 
with the Vcriiul Qnle of another. 



k 
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To find this out, you are to elevate the Pdtf 
to thsLaiitui/e of one of the places, fuppofeLff^- 
^on i then bring k to the Meridian^ and it will 
fall out to be dire£Uy in the Zenith, for the Ele- 
vation is always equal to the Latitude ^ then fa- 
ften the ^ndrant aj Altitude to the Zenith^ and 
turn it about till it fall upon the other place, 
fuppofe the Ifle of Tcncrif, aud the end of the 
^adrant^ vfhere it toucheth the Horizon^ will 
fhew that the Ifle Tenenj beareth ftom hondon 
S. S. W. fo alfo the bearing oi'Barbadoes from the 
Lizard to be S. W. half a Point Weflerly ; and 
the oppofite Point N.E. half a Point Eaftetly, the 
bearing of the Lizard from the Barbadoes. 



P p R o B. vn. ^^k 

^0 knov} at aTiytime in V3h!it_place of the Etinl^^ 
the Sun is In their Zenith. 

This tnuft be to fuch Inhabitants of the Earth on- 
ly that inhabit in the Torrid Zcne between the 
Tropicks : For the Sun is never in the Zenith 
of any People, inhabiting either in the Tempe- 
rate or Fiigid Zones. 

BRing the place you are in, fuppofe Louden^ to 
the Meridian, and the Index to the hour 12-^ 
then confidet the time of the Day, which fuppofe 
to be half an Hour after 5 in the Afternoon, the 
Sun having then 10 Deg. of Ncrtb Declination : 
then becauic it is Afternoon, turn the Body of the 
Globe Eailwardj till the Index hath pafled 5 hours 
and i, from 12, that will be 10 7 a Qock and -J-, 
and there Itay the Globe -j then fee what Place or 
Coiu' " 



^ 
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Country \s Vinde^ the Meridias that cuts 10 deg. 
oi North Declination, and you will find Nombre 
di dm upon the Iflhmus of Panama in the Weji- 
Indies, But if it were required the fame day, at 
half an hour after 6 in the Morning, then you 
fhould have turned the Globe Weftward, till the 
Index had pafled 6 hours and \- -. and then under 
the Mendiart, and upon the Parallel of 10 Deg. 
North-Declination, you will find it near 4- or 5 
little Iflands dole by the Weft-Jide of Mallacdi in 
the Eaji-hidies^ where the Sun will be in their 
'Zenith at that time. 

Having found in what place of the Earth the 
Sun is in the Zenith, elevate the Globe to the ha- 
iitude of that place either North or South ; then 
bring that place to the "Meridian -, fo fliall ail 
places cut by the Horizon,, have the Sun in thdt 
horizon i thole to the Weftwatd Ihall have the 
Sun rijing in their Horizon ^ thofc to the Eafi' 
voardVaa!^ have the Sun Jetting. In thole Coun- 
tries that ate above the Horizan, it is Day-light, 
and in thofe it is 18 deg.below the Horizon^ it is 
Twilight ; but in thofe Countries fiirther below 
the Hrrizcn, it is at that time Midnight. 
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P R B. VIII. 

T7jf difference of Longitude bcifis knmn^ to find 
vihat Degree of the 'is:\\^x\Qkcitlm'mates^ at any 

other ^lace dt airy time propoj'ed. 

March the 10th at 10 of the Clock before Noon 
here at London^ I would know what Degree 
of the Edipttck culminates then zxjerujaltm. 

ELcvate the Glohe to the Latitude of your 
place, viz. 51. D«g. 30 min. then biing the 
Sum place for that Day, viz. T o deg. to the M^- 
ridian^ and the Index to 1 2. :her. turn the Globe 
EafiioarJ^ till the Index point at the given Hour, 
viz. Ten oF the Clock, and you will find the28 
deg. of 2; then culminating here ac London. Next 
turnabout theG/o^r VVcItwaid, until 53 deg. 30 
min.of the£$H(j?flr be pafled through the liAeridi- 
an, or till the Index of the Hour-circle be moved 
2 Hours 35 min. which is the difference o^Longi- 
lude given, and then you will find the Meridian 
cut the Ecliptic/: at almoft 4 d^. of T : fo thac 
I fay, r 4 deg. is the Point of the Ec/ipiick that 
is then culminating at Jerufalem. 



P R O B. IX. 

To find cut the fever al Pofitions pj the Inhabitants 

of the Earth, the Diftinffion cf Shadows , the 
different habitattont. Sic. 

TH E Lonptude and Latitude of a place once 
tcilblved on, tfae Ptfition of the Sphm-e yoQ 
cannot • 
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cannot mifs of; for if the place you try for have 

no Latitude, ir rauft of neceflity lie under the 
Equator \ and therefore in a Right Pojition : If it 
have lefs or more Latiiude, the Pojition is Ob- 
lique ; if the pljce have 90 dsg. of Latitude^ the 
Pojition isPardilel; the Reafons were told before, 
and may evidently be difcerfied upon the Globe. 

For the Climes and Parallels, and confcquenily 
the length of ihe longeft Day, the foreknowledge 
of the Latitude leadcth you dircftly ^ for thef 
who are under the Equator^ have their Day al- 
ways 12 Hours, and their Night 12 Hours long. 
Now as each Country declines frona the Equator 
towards either of rhe Poles^ To the Days vary 
their Length in Summer, and the Nights theirs in 
Wiflter : according therefore to the different 
Lengthening of their Days, the Ancients did di- 
ftinguifh the Earth into feveraJ Portions or Parts, 
which they called Climates and Parallels : every 
Clime contains two Parallels ; lb that where the 
longeft Days are halt an hour longer than at the 
Equator , the tirfl Climate begins ; and where 
th«y ate encreaftd an Hour longer than at the ft- 
quator^ the fecond Climate begins, which by the 
20th Problem you will find to be at 8 deg. 34 m. 
for the lirft, and at i6 deg. 43 m. wheie the fe- 
cond begins -, and lb for any of the reft. 

The Tropicks and Polar Circles^ divide the Sur- 
face of the Globe into 5 Parts or Spaces, which arc 
called Zones^ whereof one is contained within 
the ArUick Circles, another compjifed by i^<iAn- 
tarSick Circle, and are called the trigiJ Zoxei -, 
the other two lying berwceii the Ardick Circle 
and Tropick of Cancer, .ind berween the Aiitsr 
(tick Circle and the Tropick ot Cipricorn, arc 
called the Temferjie Zones -, and the other lyii^ 
betwcc« 
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between the two Trapmks^ is called xSai^Torrid ot 
Mid zone. 

Knowing thefe, you may eafily conclude upon 
the Diftinaion of Shadpws : for thofe of the 
Irigid Zones are termed* Peri/cii^ becaule there 
their Shadows have a Circular Motion. Thde <rf 
thcTemperate Zone are called Heterofcii^ becaufe 
their M^r/^/^;? Shadows bend towards either P^/^* 
towards the J^orth to thofe that dwell within die 
Trcpick of Cancer^ and the ArBick Circle 5 towards 
the South to thofe that dwell within the TropieJt 
of Capricorn and the AntarSick Circle. The In- 
habitants of the Torrid Zone were called AmpHf^ 
cii^ becaule the Noon-fhadows, according to the 
time of the Year, do fometlmes fall towards the 
'Norths when the Sun is in the Southern Signs^ 
and fometimes towards the Souths when the Sun 
is in the Northern Signs. 



PROB. X. 

To find out the other Dijtinffion of Habitation^yiz. 
Anta^ci, Periacci, Antipodes. 

LEt London be the place -, bring it to the Me- 
ridian^ where you find it to be 5 1 deg. 30 
min. elevated above the Equator^ account lb ma- 
ny Degrees of Southern Latitude bdow the Eaua- 
tor^ and you meet with the Antaci ( if any be. ) 
Remove London from the 'Meridian 1 80 deg. and 
you fhall find your Periaci^ under the Meridian 
where J>/?^<?/r was before, and yom Antipodes is 
in the place where their Aiitaci ftood before, t 

PROB, 
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P R O B. XL 

The Hour of the D^ given^to knovo what a Clock 
it /r, in any other f lace of the Earth. . 

TH E Globe elevated to the Latitude of the 
Place, bring that place to the Brazen Meri- 
dian, and let the Index of the Hour-Cirde to the 
Hour given ^ then turn the Globe either Eaftward 
or Wdtward, according to its Situation, until the 
other place required come to the Brazen Meri^- 
an, and the Index v\^ill point to the Hour of the 
Day at that place. 



P R B. XII. 

The Hour of the Day given at any one place^ to 
know what places of the Earth to which the Sun. 
is in their Meridian at that time. 

ELevate the Globe to the Latitude of the giv- 
en place, which bring to the Brazen Meridi* 
an, and fct the Index of the Hour-Circle to the 
Hour given ^ turn the Globe about, till the Index 
point at the upper Figure XIL which done, oh 
lerve what places are exactly under the Eaftcrn 
Sl^e of the Brazen Meridian ^ for thole are the 
places required. 



PROB. 
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P R OB. 

"Dje Latitude and Sun'' s place given, to knom tfii 
Length of the Day and Night in anyplace of the 
Earth. 

Elevate the Globe to the Latitude of the place 
gh'cn, find the Sun's place in the Ecliptick, 
p. T. which bring to the Eaft fide of the Hori- 
zon i and then fei the Index of the Hour-Circle 
to the Ncith or South XII. then turn the Globe 
about, till the afotefaid Sun's place, comes to the 
Wcftern fide of the Horizon. Then obferving 
upon the Hour-Circle f doting the Revolution of 
the Sun's place from E. to W. ) the number oi 
Hours that Index h^s paffcd is the Length of the 
Day , the Complement thereof to 24 is the 
Length of the Night. Vide Prok IX. 



P R O B. XIV. 
The Latitude and Sun's place given, to find the 

time of the Sun's Rijing and Setting in a^ place, 

THE Globe elevated to the Latitude, bring 
the Sun's place to the Meridian, and the 
Index to XII. at Noon ; turn the Globe Eallward, 
till the Sun's place touch the Eaft fide of the Ho- 
rizon ■, then will the Index point, upon the Hour- 
Circle, the time of Sun-rifing : Then turn the* 
Globe Weftwaid, till ihe Sun's place touch the 
Weft fide of the Horizon, then Ihall the Index 
point at the time of Sun-ieiting. Vide Pro!). VilL 

Note, 




I 
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Note^ Thefe foregoing Problems are not exafl 
in refpeft of all places, alihougb never taken no- 
tice of by any Author that has written of the 
Vfe of the Globes. 

For admit a place in the Weft-hidies 60 deg. of 
Longitude from London, and it's Latitude ro aeg. 
N. it is demanded, whether the Sun rifeth wj^ 
rtiem juft 4 Hours after it doth wirh us. No, 
but the Sun lifcth with them, when in the 
Summer Tropick, viz. «, 6 Hours after itdoeh 
with us, that is, he doth not rife with them till 
it be 4(5 m. after ? of the Clock,which is 6 Houis 
after 3 h. 4 m. rhe time of his rifing with us, out 

fh- 4(5 m. anfwering to their 5 h. 43 m. Butthe 
un comes to their Meridian juft 4 Hours after ic 
doth with us, that is, when it is 4 with us, it is 
1 2 with them, and the contrary. 



P R O B. XV. 

To knew by the Globe when the Great Turk, the 
Great Mogul, or the Czar of Mufcovjr, Rifr^ 
D/fff, and go to Bed. 

THis we may eafily do, at what time fbevcr 
it be, or whercfoever we are : For findiag 
by the foregoing Problem, the preftnt Hour of 
the Day, Time of Sun Rifing and Setting in Con- 
Jlonlinop/e, A^ra^ and Mo/cozo.^ the Imperial Seats 
cf thole mi^ty Monarchs, we may readily de- 
twminc how near it is to the time defired. 



I 
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PROB. XVL 

The Longitude and Latitude of any Tlace being 
gtoen^ to find allthofe 'Places that have the fame 
Longitude j/;^ Latitude. 

BRing the Place propofed to the Bjazen Me- 
lidian, and draw a Line, ,ot obferve what 
peaces are cut by the graduatedi^lbie of the up- 
per fide of the Meridians ^ fof all thofe places 
luft under it have the iame Longitude : Alio ob- 
lervuig the Latitude at the fame tune, make a 
Mark upon the Meridian, then turning the Globe 
round, all thofe Places pafling under the faid 
^4ark, have the lame Latitude with the ^ven 
Place. 



i*M«^ 



PROB- XVII. 

The Day of the Months and Hour of the Day 
' given^to find thofe 'S laces on the Giobe^to which 
the Sun is in their Meridian at that time. 

TH E Globe elevated to the given Latitude of 
the Place, bring the faid Place to the Bra- 
zen Meridian , and iet tlie Index of the Hout- 
Clrcle to the given Hour ^ then turn the Globe 
till the Index point to the upper Figure of XIL 
then fix the Globe •, and lee what Places arc unr - 
der the upper Hemilpheie of the 6ra2xn MeiT- 
dian, lor thofe are the Places required. 

PROB, 
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PR OB. XVIIL 

The Latitude oj the Tlace^ and Height of the Sun 
given ^ to find thereby the Hour of the Day^ 

ELevate the Globe to the Latitude of the Place 
given, then find the Sun's Place in the Edip- 
tick by Prob. i. which brhig to the Brazen Meri- 
dian, and put the Index of the Hour-Circle to XIL 
then fix the Quadrant of Altitude in the Zenith, 
and o[)aik,|n the laid Quadrant, the particular De- 
gree of the. Sun's Altitude, move the Globe with 
the Quadrant of Altitude, till the Sun's place, maj- 
ked in the Ecliptick, and his Degree upon the 
Quadrant of Altitude do both meet-together^ 
then cbferve what Hour the Index doth pohit at, 
for that is the Hour defired. 



PR OB. XIX. . 

The Hdkr of the Day being ^iven^ according to our 
way of reckoning in En^afli, to find thereby the 
Babylonick Hour at any time. 

THE Babylonick Hour is the number of Hours 
from Sun rifing^ it being the manner of the 
Babylomans of old, and the Inhabitants of AV 
rimerg at this Day, to commence theb» Hours 
from the appearance of the Sun in the Eaftem Ho- 
rizon. For the finding of this Hour at any time, 
and in any place, firft elevate the Pole to the La- 
titude of the given Place, and notiiig the Sun's 

Place 
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Place in theEclipiick at that tiruc, bring the fame' 
to the brazen Meridian, and let the Index of the 
Horary Circle at Noon ; after this move the 
Globe either Eaftwardox Wefiward^ according to 
the time of the Day, tlU the Index point at the 
given Hour. Then fix the Globe in that Pofiti- 
on, and bring bacii the Index a^ain to Noon, and 
move the Globe ftom Weft to Eaft, till the Sun's 
Place mark'd in the Ecliptick, coincide with the 
Eaftern Horizon ; which done, recken upon the 
Hour Circle the number of Hours between the 
Index and Noon (or the upper Figure of 1 2.) for 
that is the number of Hours, from Sun-rifing for 
that Day, in the given Place, or the true Babyla- 
nick Hour defir'd. 



P R O B. XX. 

The Babylonick Hour being ^iven, to find the Hour 
ofthe Day at any Ume^ according to our way of 
reckoning in England. 

ELevate the Pole according to the gi»en Lati- 
tude of the Place, and marking the Sun's 
Place in the Ecliptick, bring the fame to the bra- 
zen Meridian, and fet the Index of the Horary 
Circle at Noon. Then move the Globe Weft- 
ward, till the Index point at the given Hour from 
Sun riling, and fixing the Globe in that Situation, 
bring the Index back again to Noon, and turn the 
Globe backwards, till the Sun's place mark'd in 
the Ecliptick, renirn to the fameSemi circle of the 
trazfn Meridian from whence it came ^ which 
done, obftrve what Hour the Index of the Hora- 
ry Circle pointeth at, for the fame is the Hour 
defir'd. FROB. 
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P R O B. XXI. 

The Hoar ofibe Day bcin^£ive/jy according to our | 
way of reckomng in England, to find thereby i 
the ItalickHour at amr time. 



• 



TH E Itelick Hour is the number of Hours 
from Sun fctting at all times of the Year,, 
to Sun fctting the next ibllowing Day. For the 
ready finding of fuch Hours, elevate the Pole ac- 
cording to the Latitude of the Place, andnotiiTg 
the Sun's place in the Ecliptick, upon the given 
Day, biing the fame to the brazen Meridian, and 
fct the Index of the Horary Circle at Noon. Then 
turn the Globe cither Earf or Weft, according to 
the time of the Day, till the Index point at the 
given Hour, and fixing the Globe in that Situati- 
on, bring the Index back to Noon. Which done, 
turn the Globe about Eaftwards, till the Mark of 
the Sun's place in the Ecliptick coincide with the 
Wertern Horizon, and oblerve how many Hours 
there are between the upper Figure of i2. and 
the Index ^reckoning them Eaflward as the Globe 
moved) for thefe are the Hours froni Sun-fee, or 
the Italkk Hour delir'd. 



t P R O B. XXU. 

' The Italick Hour being gwcn^ to find thereby the 
Hour of the 'day at any lime^ according to our 
way of rechning in England. 



I 



"*His being the Reverfc of the former Problem, 

. elevate the Pcic according to the Latitude 

D d of 
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of the given place, and noting the Sun's place in 
the Ecliptick, bring the Ctme to the Wcftcrn Ho- 
lizon, and fetting the Index of the Hotary Cirde 
at Noon, turn the Globe Weftward, till the Index 
point at the Itdick Hour given ; then fixing the 
Globe in that Pofiiion,Aring the Index back to 
Noon, and move the Giebe backward, till the 
Matk of the Sun's place, return to the fame Se- 
mi-circle of the brazen Meridian from whence it 
eame. Which dooe, obferve how many Hours 
are between Noon and the Index, freckoaing 
them from Weft to Eaft ) for thofe are the Hours 
defir'd, according to our way of reckoning vaEng- 
land. 



P R O B. XXIII. 

TJje Hour of the 'Day being exaUly gwen^ accor- 
ding to our way of reckoning in England, to 
find thereby the Judaical Hour at any time. 

BY the Judaical Hour^vit underf^and the exaQ 
Time of the Day, according to the ancient 
Jcws^ who in reckoning their lirae, divided the 
Artificial Day into twelve Hours, and the Ni^t 
into as many , which Hours prov'd every^ Day 
unequal in Extent {'unlefs in Places exaftly under 
the Equator^ they ftiU decrcafing or increafing 
according to the Seafons of the Year, or the va- 
rious Declination of the Sun. For the finding of 
which Hours , oblerve the following Method : 
Elevate the Pole according to the Latitude of the 

tiven Place, and marking the Sun's Place in the 
cliptick at that time, bring it to the Eaftern Ho- 

li20f^ 
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tizon, and fet the Index of the Horary Circle at 
Noon i then turn the Globe about, till that place 
mark'd in the Hcliptick come to the Weftern Ho- 
lizon, and obferve the number of Hours between 
Noon and the Index, thefe being the Hours of 
Which the given Day doth conlift, which number 
you are to note down, and to find what Hour 
from Sun lifing correfponds with the given Hour, 
or from Sun-fctting, if the given Hour be after 
Sun-ietting. Which done, work by the follow- 
ing Proportion. As the number of Hours, where- 
of the given Day conGfteib, {viz. thofe noted 
down) is to 1 2 ; lb is the number of Hours from 
Sun-rifing, Cif it be an Hour of the Day) or from 
Sun-fetting (it an Hour of the Night) to a fourth; 
Proportional , which is the number defii'd, vis, 
the Judakal Hour at the time given. 



¥ 



PR OR XXIV. 

T&ff Judaical Houj being given, to find thereby the 
hour cf the Day at any rime^ according to our 
ZKty of reckoning in England. 

ELevalc the Pole according to the Latitude of 
the ^ven Place, and finding the Sun's Place 1 
in the Ecliptick at the time given, bring the lame ; 
to the Ealtern Horizon, and &t the Index ot the 
Hwary Circle at Noon, then turn the Globe I 
Weftward, till the Sun's Place coincide with the | 
Weftern Horizon, and the Index will point at the ] 
number of equal Hours whereof that Day confi- [ 
fteth. Which number yoa are to note down, and "j 
bring the Surfs Place to the brazen Meridian, and ■ I 
letting the index aguin at Noon, turn the GLoib^ ' 
I ' D d ^ ;ita^"<ix. 
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about, till the Sun's Plice coincide with the Ea' 
ftern Horizon, and the Index will point at tht 
Hour when the Sun lifeth in the given Place. 
Which done, work by the following Proportion. 
As 1 2 is to the given Number of Judaical Hourr^ 
lb is the Length of the Day in equal Hours (for- 
merly found out) to a tourih ProportionaI,which 
is the number defired, vie. the Hour of the Day 
accordingtoourway of rcckoninginEff^/jni/. On- 
ly note, That if the fourth Proportional be lefi 
than 12, you are to add the fame Number of 
Hours before Noon for that Day j but if it be 
more than 12, then fubftrafl: it from 12, and the 
Reniaindcr wiU give the Honr of the Day for the 
Afternoon. 



P R O B. XXV. 
A Place being given on the Globe ■, to find thofe 
tebich have ike fame Hour of the Day with ihgt 
in the given Place, as alfo that have the con- 
trary aours, i. e. Midnight in the one^ vsbett 
it's Mid-day in the other. 

BRing the given Place to the brazen Meridian, 
and obferve what Places are then exaiUjr 
under that Semi-Circle ot the faid Meridian, for 
the People in them have the fame Hour, with 
that they havo in the given Place. The Globe 
continuing in that Pofition, fet the Index of the 
Horary Circle at Noon, and turn the Globe till 
the Index point at Midnight, and obftrvc what 
places are then in that Semi Circle of the Meri- 
dian, for the Inhabitants of ihole places do reck- 
on tlicir Hours contrary to thofe iti the given 
place. P R O a 
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P R B. XXVI. 



'Ihe Hour vf the Day being given in any place, tfki 
find thofe places of the Earthy where it's either | 
Neon or midnight ^or any other particular Hour ! 

■ #1 ihe/ame tim. 

BRing the given place to the brazen Meridian, J 
and let the Index of the Horary Circle at the 
Hour of the Day in that place. Then turn about 
the Globe till the Index point at the upper Figure 
of 1 2, and obferve what places are exa£l:ly under 
the upper Semicircle of the brazen Meridian, for 
in them its Mid-day at the time given. Which 
done, turn the Globe about till the Index point 
at the lower Figure of 12, and what Places are 
then in the lower Semicircle of the Meridian, in 
them it's Midnight at the given time. After the 
£ime manner we may 6nd thole Places that have 
any other particular Hour at the time given, by- 
moving the Qobe till the Index point at theHoui ■ 
defir'd, and obferving the places that are theoun- ' 
isi the brazen Meridian. 



P R O B. XXVII. 



I 

^B TTjif Drfy, And Hour of the Day, being given^ 

^^^- fi/id thofe Places on the Globe ^ in which the Suaf^ 

^p ", then ri/eih. 2. Thoje in which he ihen/etielbn 

3. Tho/e to tehom its Ahdday. And Laftly-j 

'Tf^fe Places that are a3ually enliginned^ an^ 

■ ihoje ihjt are /fct. 

Ind that place of the Globe, to which thcSui. 
is vertical at the given time, and bringing"^ 
Dd: • ' 
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the fiine to the brazen Meridian, elevate the Pole 
according to the Latitude of the laid Place. The 
Globe being fixt in that Fofition, obfetve what 
places are in the Weftern Semicirde of the H<Hi- 
zon, for in them the Sun rifethat that rirae. 
2. Thofe in the Eai^ern Semicircle, for in them 
the Sun fetteth. 3. Thofe that aie exaftly under 
the Brazen Meridian, for in them it's Mid-day. 
And ha^ly^ All tiiofe npon the upper Hcmifthf* 
of the GLobe, for they are aftuaily enlightnei ta^ 
thofe upon the lower are then in Darknefi, <» 
deprived of the Sun at that very time. '' 

— ' ' -^ 

PR OB. XXVUI. ':% 

The Month and Day being given^ asalfo the Solace 
of the Moon in the Zodtack , snd her trat 
Ldlitude, to ^d thereby the exa3 Hour token 
jhe_ Jhail rtfe and fet^ scgethei- with her Sau- 
thing (or coming to the MeriJian) of the gixKit 
Vlace- 

THE Moon's place in the Zodiadc may be 
found ready enough at any time by an ordi- 
nary Almanack, and her Latitude, (which is het 
diftance from the Ecliptick ) by applying the Se- 
micircle of the Pofition to her place in the Zo- 
diack. For the Solution of the Problem, ele- 
vate the Pole according to the Latitude of the 
given place, and the Sun's place in the Ecliptick 
at that time being found, and mark'd with Chalkj 
as alio the Moon's place at the fame time : 
Bring the Sun's place to the Brazen Meridian, 
and fet the Index of the Horary Circle at Noon, 
and turo the Globe till the Mopn's place fuccef 
fiw* 
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fively coincide with the Eaftern and Weftern fide 
of the Horizon, as alfo the brazen Meridian,and 
the Index will point at thofe various times, the 
particular Hour of hei lUfuig, Setting, and Sou- 
thing. 



P R O B. XXIX. 

TTi? Day and Hour of either a Solar or Lunar E- 
clipfe being known^ tojuidty the Globe all tJjefe 
Pltices^ in which the fame will be viftble. 

MAik the Sun's place in the Eclipticlt Tor the 
given Day, as alfo the oppofite Point 
iheieto, which is the place of the Moon at that 
lime. Then find that place of the Globe 10 
which the Sun is vertical at the given Hour, and 
bring the lame to the Pole for vertical pointj of 
the wooden Horizon, and fixing the Globe in 
that Situation, obfeive what places are in the up- 
per Hemi^here, for in moft of them will the Sunj 
be vifible during the Eclipfe. As for the LunaiT 
Eclipfe, you are to find the Antipodes of rhio 
place, which hath the Sun vertical at the givai]' 
Hour, and bringing the lame to the Pole of thtf 
wooden Horizon, oblerve (ai ibrmerly) what pU-5 
CCS are in the upper Hemifphere of the Glob^ J 
for in fuch will the Moon be vifible duriog her J 
Eclipfe, except thofe that are near unto, or aftu- T 
ally Iq the Horizoa 
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PROBLEM S^ 

Ufeful in the j| 

ART of NAVIGATION. 

T}}e INTRODUCTION. 

THcre be Four things upon which the Pra- 
£lics of Navigation is principally ground- 
ed, I'iz. I. Longitude. 2. Latitude, j. Courfe. 
4. Dijfance. 

As for the Longitude, though it may be found 
by the other, yet hitherto there hath not been 
publiflied any general Rule nue and prafticable, 
whereby the Longitudes of Places may be imme- 
diately and ordinarily found out of themfelvM. 

TTic Latitudes of Places, may be immediately 
found out by Obfervation of Sun or Stars, as (hall 
be Viewed hereafter. 

The third thing to be confidered in the Ait of 
Navigation, is the Courfe or Line by which the 
Ship muft go, which dependeth upon the Winds j 
the Dcfignation of thefe, upon the certain know- 
ledge ot one Principal , which , confideting the 
Situations of the Earth, ought to be North, or 
South, which now is found by the Needle touch 
ed with the Loadflone, being tbcicby endued 
with -J 
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with fuch a Magneticat Vertue, that if left to its 
Liberty, 'twill fcar it lelt" in a Situation North 
or Somh. The North and South-Wind thus af 
fured by the Motion of the Needle, the Mariner 
fuppofeth his Ship to be upon fome Horizon or 
other, the Center thereof is the Ship ; lo that 
crolTing this North and South Linear Right An- 
gles^ Jheweth the Eaft aud Weft ; fo you have 
the four Cardinal Winds ; Crofi each of diefe,and 
you have the 8 whole Winds ■, Another Divifioft 
makes rd, which again divided makes 32 mall: 
And thclc Lines fwhieh a Ship following the I^ 
icftion of the Magnetical Needle defcribcs upon 
the Surface ot the Water, were by the Fortugals 
called Rumbi, and is ftill continued. Theie Rumbs 
are repiefented upon the Globe by thoTc He/i/phe- 
ricdl or Spiral Lines that you fee divided into 
3 2 parts, with a Flowcrde-luce always pointing 
to the North. 

The finding of the Rimb and Diftancc of a 
Ship from any place from whence Ine hath^de- 
parted, is the laft of the four things propounded 
as neceflary in this Art of Navigation; which 
how ro perform, Ihall be alfo ftiewed in the iol- 
lowing Problvnt, ufcful in the Art oj Nauigs- 
tion. 
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F R O B. I. 
To find the Latttude. 



1 



J.f6y the Bus's Dedlngtion, and Mgri£aa-AJitttuk, 



j-The Meridian- Al- 

South-fid^ cA ''^-^^^kcnftom 

</m» ^^^ Elevauon oT 



WHen the 

tke EquinoS'tjl^ 
having no De-* 
cUaation , and 
the Merldian- 
Aliitude is ob- 
ferved oa the 



J^orth-fideo?, 
the iWfW- 
dian. 



f The Mendiair Al- 
titude taken ftom 
so degr. leaves 
the Elevation of 
Southfok. 



/-If the Meridian i^hitude be left than po 
V deg, andthe Sun upon the South-fide 
J of the Mcrididr, the Suns Dedbiaii- 
^ on being taken from the Nkridiao AJ. 
j titude, leives the height of the £qui- 
( noftial i, which taken from $o dig. 
V- gives the Latitude North-. 
if the Meridian Altitude be lefs than 90 
deg. and the Sun upon the Souih-ftde 
of the Metidian, add the Meridian 
Altitude and the Declination together, 
their Sum is the height of the Equi- 
noSial -, which taken from 90 deg. 
leaves the Latitude North. Bui if 
tlie Sum of the Declination and "Alti- 
tude exceed 90 deg. take 90 there- 
from, the remaii^der is the Latitude 
South. When 
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"If rhe Meridian Altitude be lefs than 
po deg. and the Sun upon the South' 
fide of the Meridian, add the Altitude 
and Declination together, their Sum 
is the lieight of the EquinoSial ; 
which taken from 90 deg. leaves the 
Latitude South. But if the Sum be 
above po deg. take po deg. therefrom, 
the remainder is the Latitude North. 

If the Meridian Altitude be lefs than 
po deg. and the Sun upon the Norih- 
fjde of the Meridian, fubftraft the 
Declination fipm the Meridian Alti- 
tude, the leireander is the height of 
of the EquinoftUl i which taken fiora 
po deg. leaves the Latitude South. 



When the-.AV/fe, ■jit the Meridian M-^North. 
Sun's De-S I ;udel»ejurt p 

clination ) \ the Su/i's "" 

is ^ SiiiiiK """ is the Latitude"' South. 



^ 



.eridian Al-'^JV 
jurtpodeg./ 
I's Declifia- C 



k 



If the Meridian Altitude be ob&rved under the 
Pole, within the Bounds of the Polar Circles, 
in luch Cale the Suns Declination muft betaken 
from so deg. and what remains is his diftancc 
irom the Pole ■■, which btfing added to the Meridi- 
an Altitude, the Sum is the Latitude of the 
place. 

^ Note here, that whatfbcver is laid concerning 
finding of the Latitude by the Sun s Declinati- 
on and Meridian Altitude, the fame is to be 
performed by riie Meridian Altitude of any 
known Star ; and the manner how 10 eftcft it, 
will be beft feen by the Globe. 

II. By 
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II. By the Mciidian Altitude of a knotea Star... 

Suppofe that being at Sea I fhould obfervc A/- 
lol to be upon the South-fide of the Meridian, 
and to have Altitude 61 deg.and I would know in _ 
what Latitude I then was. ^ " 



Arithmetically. 



i 



The Declination of Algol is 39 deg. jp tnin. 
North, the Complement whereof is 50 deg. 2 1 
min. his Diftance from the fole ; add this diftancc 
and his Altitude 62 deg. together^ the Sum is 
112 deg. 21 m. which taken from 180 deg. 
leaves 6j deg. 39 min. for the Latitude of the 
place North. 

By the Globe. 

Brifig Algd to the Meridian, and from the 
Center of the Star, downwards, couHt his Alti- 
tude 62 deg. and mark that Point upon the Meri- 
dian s then bring that point to the South-part of 
thcHorizon, and you fhall find the North pole to 
be devated 6y deg. 59 m. which is the Latitude 
yoQ are then in. in like manner, if you Ihould 
obferre 

The Bulls Eyelupon the South-part of p 5 1 o 
Stic<j VirginisK the Meridian, havihg>32 o 
ThtGreat Dogy Altitude ^72 o 



you would be in Latitude 



C54 48^. 

<67 31 S. 

6+ hA'- 



m. By 
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III. By obferviJig of too Stars, one being upon the 
Meridian, and the other Rifing or Setting. 

Bring the Star wiiicii you fee upon theMeii- 
dian unto the Meridian, and there holding the 
Globe faft, move the Meridian in the Horizon^ 
till you fee the other Star on the Eall or Weft» 
Rifing or Setting, as you obierved it, and then 
flialt the Globe (land at the Latitude you arc in. 

So if yoa fliould fee Regulus upon the Meridi- 
an, and Lyrj rifing towards the Eail, the Latituda 
will be found 37 deg. 50 min. 

IV. By the Altitude of two known Stars^ being 
both of them upon the fame Azimath or point of 
the Corapafi. 

Lay the Quadrant of Altitude, or rather your 
thin brafs Semicircle to both the Stars, at the 
proper Degrees of Altitude, as you oblerved them 
to be in the Heavens ; (for the difference of their 
Altitudes is equal to their Diftance.) Then turn 
the Globe about in the Horizon, till the Qpadrant 
ot thin Plate of Brafs, do touch the Horizon in 
that Azimuth ( or Point of the Compafs ) on 
which you obferved the Stars to be, lo fliall the 
Globe tcft at the Latitude you ar« in. 

So Cdpella and Schedet\ CapelU being 20 deg. 

high, and Scheder 66 deg. high, and both of 

ihera upon the North Eaft-point of the Compafs, 

you will find your felf to be by this Obfeivaiion 

4 in the Latitude of 40 deg. o min. North Latitude. 
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V. By the Altitude, Azimuth, and Declination of 
the Sun^ or of a known Star, 

Suppore a Fixfi/Siar, as that in the right Kne« 
of Uercu/ef, having 47 deg. p m. of Declinatio/t, 
fhonld be obferved at Sea to have 122 deg. of 4- 
zimutb from the North part of rhe Meridian, 
and to be 60 def^. high ; and from hence the La- 
titude were required : 

Elevate theGlobe to the Stars Altftflfle 60 deg. 
and from the Pole count the Complement thereof 
30 deg. to which icrew the Quadrant of Alti- 
tude : Alfo count 122 deg. upon the Horizon 
ftom the North- part of the Meridian, and to thole 
Degrees bring the QuadrantofAltitude,and there 
keep it ; then turn the Globe about till 47 deg. 
y min. the Stars Declination (counted upon the 
Equino&ial Colure from the Equinoftial) do cut 
the Quadrant of Altitude, and thofe Degrees will 
cut the Quadrant of Altitude in 7 1 deg. 1 3 tnin. 
and that is the Latitude in which you then are. 

VI. By the 5«ffJ, or a Sl/iri Drdinatm and Ant' 
fhtude. 

Let the Sun or a Star have ro deg. of North 
Declination, and let the Amplitude thereof at its 
Riling or Setting be obferv-ed to be 57 deg. from 
the North. 

Elevate the Globe to ^ 5 deg. ( the Comple- 
ment of the Amplitude) and count the Amplitude 
it felf 57 deg. upon the Matdian from the Pole 
forward, and thereto fcrew the Quadrant of Alti- 
tude, and hting the other end thereof to theEaft 
ot Weft poiuis of the Horizon i then count 80 
deg. 
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dcg. frfie Complement of the Stars or SunsD^ 
dination) from the Pole upon the EqainoSialCo- 
lure, and bring thofe Degrees to the Quadrant of 
Altitude ; fo (hall 80 deg. of the Qilure cut 7 1 
dcg. 24 m. of the Quadrant, and that is the La- 
titude you are then in. 

VR By the Suits Afeenjmmt Difference and Am- 
plitude. 

If the Alcenfional Difference be 27 d^.7 min. 
and the AmpMtude ;3 deg. 20 tnin. and the La' 
titude were required ; 

Elevate the Globe to 37 d£g. 7 min. the AlceiT* 
fional Difference, and from the Pole count the 
Complement thereof 62 deg. 53 min. and there- 
to fcrew the Qyadrant of Aliicude i then bring the 
Et^inoflial Colure to the Meridian^ and count 
upon the Qpadiant of Altitude upwards, the Com- 
plement of the Amplitude 57 deg. 40 m. which 
degrees bring to the Equinoftial, ami then fhalt 
the Quadrant of Altitude cut upon the Horizoif 
5 1 deg. JO min. counted from the Eaft or Weft, 
which is the Latitude of the place. 

And if you count the Degrees of the Equino- 
Sial comprehended between the Meridian and 
the Quadrant of Altitude, you (hall find them to 
he 20 d^. 5 min. which is the Suns Notrfieily 
Declination at that time. 

Vin. hy the Sun" s or a Star's Declination^ and 
the time that he ii upon the Eaft or Weft Points 
of the Compafs. 

Let the Sun or a Stars Declination be 1 5 dcg. 
North, and let the time that the Sun is upon the 
Eaft 
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Eafl or Weft Points of the Compals, be 5P d«g." 
45 min. which in time is 3 hours 56 m. and 
hence let the Latitude be required. 

Elevate the Globe to 15 deg. the Declination, 
and fctew the Quadrant of Altitude to 75 deg. 
the Zenith Point, then count 59 deg. 45 min. 
or 3 Hours 56 m. (the Hom) upon the Ho- 
rizon from the South, Eaftward or Weftward j 
and thereto bring the Quadrant of Altitude : 
Then look what Degrees of the Quadrant are cut 
by the EquJno£tial, and you fhall find 28 deg. 
counted from the Zenith, and that is the Latitude 
Ibught, 

And thus have you feveral ways, both by the Sun- 
and Scars, to find the Latitude at any titne, 
I will now proceed to fome other Problems 
for finding the Rumb and Diftancc, which as 
was laid, is the laft of the four things ne- 
ceflary in the Art of Navigation. 



p R o B. a 

Afiy two Placet givcn^ to find their RuinK 

Di^^/'TpHole Lines which a SJiip, fbllowii^ 
tiouP^ X the Direftion of the Magneticdl Nee- 
dle, defcribeth on the Sutftice of the Sea, are 
called RttOT^j-, and are ('as was faid) dcfcribed up- 
on the Terreftrial Globe by certain Spiral Lines j 
for the better underftanding whereof I fliall pre* 
mife thefe few Fropofitions : 

Firfty The Needle touched with the Loaddone 
poinieth out the common InierfeSion of the tio- 
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rizofi and Mendidn-, the on:; iefpe£Ting "the 
North, and the other the South, 3S aforelaid. 

Secondly, A Circle drawn rhrough the Vertex 
of any place that is diftant from the Equator, 
cannot cut divers Meridians at equal Angles. 

Thirdly^ A great Circle drjwn through tlie 
Vertical Point ot any place, and enclinirg to the 
Meridian, maketh gieater Anglts with ail other 
Meridians, than with that from whence it was 
drawn. 

Fourthly^ If we Sail upon any Point of the 
Compafs except North or South, we often change 
our Horizon and Meridian. 

iifthly^ The fame Rumb cutteth all Meridians ^ 
of all Places at equal Angles, and refteSeth the 
fame Quarters of the World in every Horizon. 

Sixthly^ The Portions of the fame Rumb inter- 
cepted between any two Parelkls, whofe diflFe- 
rence of Latitude is the fame, are alfo equal to 
each other ; therefore an equal Segment of the i 
fame R«»;i,equally changetti the difference of La- 
titude in all places ; fo that in an equal Space 
paffed in one and the fame Rumb^ one of the 
Poles is equally ulcvattd, and the other deprei- 
fcd. 

Seventhly^ Ui/mhs though never fo far continu- 
ed, do not pafs through the Poles, but wind about 
the Poles until they lofe ihemlelves. 

Hence you may underltand if your Ship be di- 
refted under the Korih or SouihRumb, your 
Courfe will be always under the fame Meridian ; 
if under the Eaft or Weji-Rumb^ you will either 
defcribe the Equator, or a Circle parallel to it : 
If your Vertical Point be under the Equator, your 
Ship will defcribe an Arch or Segment oi the 
Equator \ but if your Zenith or Vertical Point be 
£ e diftant i 
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^'diftant from the Equator either North or Soutfe, 
your Courfe will then defcribe a Parallel as tar di- 
liant from the Equator, as the Latitude of the 
place is whence you fitft fet forwards : But if 
your Voyage be to be made under the Rumb 
which inclineth to the Meridian, your Ccurle 
will then be neither id a greater or leflet Circle, 
but your Ship will defcribe a kind of aookod ot 
Spiral Line. 

PraSice.'] Find the two places upon the Globe, 
and when you have found them, fee what one 
Rumb line paffeth through both of them, and 
that is the Rumb or Point of bearing of thoft two 
Places one from the other. So C del Gade on 
the Coaft of Zanguebar and C Comorin are both 
of them found upon the W. S. W. and E N. E. 
Rumb, and that is their Point of bearing, or 
Rumb required. 

If you can find no one Rumb that paflcth 
througli both youi places, then you muft look 
what Rumb line upon the Globe runneth moft pa- 
rallel to both the given places, aud conclude that 
to be the Point or Rurab of thole two places 
bearing one from another. So if the two places 
were Sierra Leona in Africa, and the Ifland S-He- 
Una^ if you look upon the Globe you (hall find 
no one Rumb line to pars through both the pla- 
ces, but that Rumb to which the places lie moft 
parallel, is the A^. A". I/. andS-S-E. Rumb^ and 
\q Sierra hiona beating from 5. Hdlena N. N. W. 

Land on the contrary, S. Hellena is fituate from 5x- 
^rra Lcofia S. S. E. which is the Rumb requited. 



I 
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Having the DiJ}d/7ce failed, and the Rumb you 
have Jailed upo/i given ^ to find the difference of 
tlxiiiio Places Imh in Longitude andtummAs. 

HAving found t\i(iRumb upon which you made 
yourCourIe,make a fmaU Mark tlieteupon, 
lor the Place you departed from ■. then from tlie 
Equinoftialjtake the number of Miles or Leagues 
you have iailed upon that Ruinb^ (allowing 20 
Leagues for a Degree) and fer that Dirtance up- 
on the Rumb from the former Point made -, and 
at the termination of your number of Miles or 
Leagues, make a fecond Mark upon the Rumb .- 
then bringing the Place, or Poinr, you departed 
from, to the Meridian, you ftiall there find the 
Latitude of that Place or Point, and the Meridi- 
an cutting the Equinoftial, will (hew you the 

Longitude of that Place or Point. Do fo by 

bringing the fecond Point or Place to the Meri- 
dian, and there (hall you find the Latitude, and 
upon theEquinoflial the Longitude of that place 
or point. Now if you fubftratt the lefler Lati- 
tude from the greater, you have the difference of 
Latitude ■, and the lefTei Longitude fubftrafted 
ftom the greater, gives ihe difference of Lon^- 
rude. 
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T}?e Latitude of itco pidces, and the Rumb that 
the ijcoji/aces bear each frojit other given^ lo 
^nd the difference of Longitude of thofe two 
places'^ and alfo their Difiance upi>n the Rumb. 

Frdtke. T7lift) ^"'1 t^e Rumb upon the Globe, 
. r and turn the Globe about till that 
Rumh doih cut the Meridian in the Latitude of 
ihe.firft place, irom whence you departed", and 
there make a Mark or Point upon the Kumh^ and % 
at the fame time fee alfo what Degrees of the 
EquinotHal aie cut by the Meridian s for that is 
the Longitudi; of the firlt Point. 

SeccHidly, Turn the Globe about, till the fame 
iS/mMoes cut the Meridian in the. Latitude of 
the lecond place, and there make another Mark 
upon the Rnmh \ and alfo fee what Degrees of 
the Equinoftial are cut by the Metidianj which 
Degrees, are the Longitude of the fecond point or 
place \ and the leller Longitude being fubftrafted 
ftcm the gteater, gives tiie difference of Longi- 
tude of the two places or points. 

Tfieii-fbr the Diflarice of the Kumh ■, the Di- • 
fiance between the two-points before made, be- 
ing mcafured upon the Equinotlial, and reduced 
to Mile's or Leagues, fhall gii-e the Diftance up- 
on the Kumb, 

^ Here note, that the Dillance of the V.umb be- 
ing intirety taken and applied ro the Equino- 
U'lal^ will give the Diftance in the Arch of a 

- -gpeaci Circle, and notjeally in the R«w*, for 
the 
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the Diftance upon the Rumb will be always' 
greater, than the great Circular Diftance : 
Wherefore the better way will be, to take in 
a pair o! Compafies one, two, three (or (bme 
fmall number of) Degrees of the EquinoSial^ 
and run that Diftance over upon the Rumb-Hne 
from point to point -, and the number of all 
thofe Returns of the G)mpafles (reduced to 
Miles c^ Leagues ^ (hall be the near pittance 
of the two places upon the Kumb, 
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MAny other Problems, relating to the Motion 
of the Sun and Stars might be propoled, 
which he that is but any thing Ingenious will 
from the Solution of thele often meet with, and 
from a little Confideration may prefently con- 
ceive how they are to be folv'd by tlie Globe, 
and therefore 1 count it rather Tautology and bur- 
denfome, than beneficial to infert them i a few 
Examples in things of this Nature being much 
better than a Multitude, which confounds the 
Memory, and hinders from having fo right and 
true a Notion of than. Therefore I have not 
troubled my Reader with Examples to every PrOf 
blero, hoping the Precepts are fo plain, that 
they need none. However, that I might not be 
altogether deficient, I have added a Table, which 
begins the firft of January , and (hows for eve- 
ry loth Day afterwards the Sun's Place, Decli- 
nation, Right Afcenfion, Oblique Afcenlion, Am- 
plitude from rhe South, time of Sun's RiGng and 
Sstuog, time of Twilights beginning and end \ 
and from thcfe feveral other things are found ^ 
as, Afcentional Difference , Length of the Day 
and Night, Duration of Twilight -, fo that if for 
any Day, any of the forementioned things be re- 
quired to be found by the Globe, 'tis but ieeking 
in this Table for the Day propofed, or the near- 
eft to it, and right againft it in the feveral Co- 
lumns you have the Sun's Place, Declination, 
liglit 
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Right Afcenfion, (S^c as the Titles at the top of 
the Columns inform you. 

Suppofe the Sun's Place, Declination, tight 
Afcenfion, £?'c. weic lequired for September 18. 
Find fin the firft Column) the 18th of Septem- 
ber, then right againft it in the fecond,you have I 
6" 17' of L/^M rhe Sun's place for that Day. In f 
the riiird Column is 2° 23' which is his De- 
clination. Againft the faid Day in the 4th Co- 
lumn is 185° 30' his Right Afcenfion. In the 5 th 
Column is 188° 50' his Oblique Afcenfion, from 
which, if 185° 30' his right Afcenfion be taken, 
there will remain 3 ° 00' his Afcendonal Diffe- 
rence, which difierence converted into time at - 
4 minutes to a Degree, gives 12 Minutes the ' 
time that the Sun rifes ana lets after and before 
6. In the 6th Column is 86° 4?' his Amplinide 
of Rifing and Setting ftom Soathj vfhich86'49' 
taken from po, leaves 3 ° 1 1' his Amplirude ftom 
the Eaft Southward. In the 7th Column is 6 h. 1 
II m. 6 h. which ihows that the Sun riles n 
Minutes after 6, and lets 49 Minutes after 5, 
Now if 5 h. 4? m. the time of his fetting be dou- 
bled, 'twill give 1 1 h. 38 m. the length of the 
Day, which 11 h. 38 m. taken from 24, leaves 
12. h. 22 m. the length of the Night. Laftly, 
in the 8ih Column you have 4 h. 19 m. which 
(hows that 19 Minutes after 4 in the Morning, is 
the time of Twilight's beginning, and this time 
of Twilight's beginning, taken irom 6 h. 11 m, 
the time of Sun rifing, leaves 1. 53. the time 
of Twilight's Continuance ; alfo if you double 
the time of Twilight's beginning in the Morning, 
'twill give you the Length of the quite dark 
Night. Next for the Suns Depreflion at Mid- 
pight3add2° 23' his prefenr Declination to 3S" 
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28' the Complement oiLatkude itmakeS4o'' 51'." 

If you would know what Day is ot' equal 
Length to the iSth o\' Sepi ember, then find out 
in the Column of Declinaiion, the lame South 
Declination, or neareft to it, that the Sun had 
the i8ih oi September , and right againft it is 
March the 2i/,(lbr the neareft Declination toit is 
2° 47') which Day is neatly of the fame length 
with the iSih oi September. 

If you would find out the Number of Days 
contained betwixt the Days of Lengthning or 
Shortening one Hour : Suppofe I would know 
how many Days after the 18th oi September 
'twill be e're the Day is an Hour (hotter. Againft 
ihe i8th of September \ find the Sun to rile at 
d h. 1 r m. trace down the faid Colum till you 
find the Sun to rife half an hour later; but find- 
ing it not to rife precifely hjtlf an hour later on 
any of the Days in this Table ; I therefore make 
a proportional ReduBion, by which I find, that 
about the 2;/ Day ot OUober the Sun will rife at 
6h. 41m. Now betwixt September 18. and 
OUober 2. is 14 days, theTime betwixt the Days 
lengthening and fhortning one Hour at that time 
of die Year. 

I have here alfo for the like Reafon, added a 
Table of Longitude, Latitude, Right Afcenfion, 
Decluiation,Cofmical Riling, Achronical Rifing of 
20 of the molt eminent fixt Stars:; by which moft 
of the preceding Queiiions relating to the Stats 
may be anfwered; the ule of which is evident 
from the ufe of the former. 
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A TABLE containing the Longitude, Latitude^ 
Declinatioft^ right Afcenfion of yo cf the princi- 
pal Fixt Stars for the Tear 1700. 
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An Account of two Vcyaget delimtted upon 
the Terreftrid Globe by two fmdl priced 
Liitet, the one generallji Colonrd Redy the 
other Bine. 

Capt. Drake'j Ftyage round the Qlobe^ 

ANNO I'y-jT.Decemb.ix. Mt.Yrams Drake 
with five Ships and Barks, and 165 Men, 
fet out from Plymouth, 27 ditto he came 10 Ma- 
dtigor^ where the Natives treacheroufly got one of 
his Men. The lart d'nto he took three Spanifli 
Fifliermen, and three Orvels, Jan. 7. he arrived 
at C hlanco, and there took a Ship, 27. ditto he 
came to Muyo^ 51. ditto he failed by 5. Jago., 
where he took a Fortugal Prize. Then he croft 
the tquinoftial ; and April 5. diftovcred the 
Coaft of Braftl, where in a Storm 7. ditto he 
loft one of his Ships, but 18. ditto he tound ic 
again at C /oy, where the whole Fleer took in 
frefh Water, and Sea-wolves. Thence he went 
into Kio flara, where he took in frcfti Water; 
and Apr.2-j. pur out to Sea again, and fell in with 
leveral Illarids abounding with Seals and Fowls. 
Here he trafiqued with the Natives-, May 8, he 
entre4 into the Harbour to lefrelh, where in an 
Hours time they killed two or three hundredSeals. 
Here he burnt his Fly-boat. From hence he fai- 
led, and loft the Ship Canter, biit finding her a- 
gain, took all things neceflkry out of her, and 
let her adrift. Jme 20. he harboured in Pott S. 
Julro-^ 22. ditto, Drake himlelf went afhoie on 
the 
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ihe Main, where he narrowly tTciped the AfTauIt 
of the SjWages. Here he beheaded Mr. Tho- 
Tuoi Daugh!}'. Auguji 20. he fell with the Straits 
of Magelldft ; 24,. ditto^ he fell with an Illand lo 
full of Fowls that could not flye,that in lefsthan 
a Day he killed above 3000 to vi^Kul with. In 
September he entred the South Sea, h'ovember 
he came to Li Mocha ^ where he loll two Men by 
ihe Natives ; from thence to Kt'/ pariso^ where 
he furprized a great Spjni(h Ship lodcn from Pe- 
ru, and in it found above 25000 /. Sterling in 
Gold. Then he riHed the Town and Chappel, 
and failed to Coquifibo^ where the Spaniards killed 
one of liis Men From thence he went to Tam- 
fdza , where on the Shore he found a Spa- 
niard afleep , and by him 30 Bars of Silver 
worth above 3000/, which he took. Thence he 
lailed to Ailca, where he found ; Barks which 
he ritl^d, and found in them 1 1400 /. weight of 
Silver. Thence he failed for Lima^ and under 
way took a fmall Bark loaded with Linnen. In 
Uma he found 12 Ships which he riHed, and 
found in one of the Ships a Cheft full of Ryals 
of Plate and rich Silks. Thence he fjilcd to 
I'liiia. and thence to Pa/t^ma ; but underway 
took a Bark laden with Ropes and Tackle, and 
found in her 80 /. weight ot Gold, befides a Cru- 
cifix of Gold fet with great rich Emeraulds. A- 
houc C tra/jcifco he took agreat rich Ship where 
in lie found 13 Cheds of Ryals of Plate, 20 Tun 
of Silver, 80 /. weight of" Gold, and many Jew- 
els :ind precious Stones. Shortly aficr he took a- 
notht-T Ship laden with Li nnen-cloih, China Silks, 
and DHh;s, and a Falcon of Gold, with an Em- 
rauld in the Breaft of ir. Tnence he failed to 
Agiidtulca^ rifled it, and found in it a Btifliul of 
Kya!^ 
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Ryals of Plate. Thence to the Ifle Canon^ where 
he mended and viftualled his Ships. Here he e- 
Ipycd a Ship which he took; .rifled, and let her 
go. Hence he failed into the Lat. of 42 Deg- 
H in learch of a Paflage homewards that way, 
but found it fb cold, that he was forced back into 
.the Lat. of 38 cleg, where coaiihg on Shore, the 
Pepple thought they were Gods,' made funcnder 
pf their Cpuntry to the Crown of England^ 
'Which he called '^ova Alhion\ Then he fet Sail, 
arid OUoh' 13/ till 18. fell with feveral Iflands in 
the N. Lat. S.-deg. whefe.be trafiqued with the 
Natives. Thence , to Midanao^ and io to Java. 
Thence to an Ifland Southward of the Celebis. 
'Thence to the harm ere Jav.a C Good Uope^ Siera 
Leona^ and Sept. 26. 1580. he landed in Eng- 
land. 
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Mr. CavendithV Voyage round the Globe, 

MR. Tbo. Cavendijh a Sufiolk Gentleman,j1/:. 
1586. June 10. fetirom out LonabB with 
two Ships and a Imall Batk, which he built aod 
turnilht to Sea at his own Charges. The Names 
of the Ships were the Dejire^ of 140 Tuns, the 
OnTem^ of do Tuns, and the Baik the Hugh Gal- 
lant of 40 Tuns : All man'd with 1 2 5 Men. He 
failed through the Chanel towards Varteventura, 
thence to C Blanck^ and fo to S'lera Leona. 
Sept. 30. he pafled the Equinoftial Line 03ob. 29 
he' came 10 Brajil^ and coafted till he came to /. 
St. Sebaflian where he took in frefli Water, and 
built a new Pinnace of 20 Tuns. Decemb- 16. 
he arrived at P. Dejire. Jan, 6. he entred the 
Straits of Magellan, On Land they faw many 
Salvages which would have betrayed them ; but 
they killed and wounded many of them, the reft 
fled. Veb. 26. they got through the Straits into 
the Pacifick Sea, and coafted till they came to the 
S. Lat. of 38 deg. Mafch 28. in the Lat. of 33 
deg. he felt an Earth-quake at Sea. March 30. 
he put into the Bay ot Val Pari/a. April i. he 
had 10 Men killed and 2 taken Captives by a 
furprife of the Spaniards. April 5. he left the 
Bay, and a while the Cement lailed into another 
Bay, where flie found 300 Tuns of Spanifli Wine 
buried in the Sand, which (he loaded her fclf 
with, but had like to have loft her Company ^ 
yet at Arica they all met again, where they found 
a great Ship and four Barks which they rifled, 
and then burnt all but one Bark, which he man'd, 
andcalled it ihiSt.Geofge. April 2-5. he left A^ 
rica. 
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rka, and put out to Sea, where heefpied a fmall 
Bark which he took, and by h underitood they 
were come from Vdl Panfa^ and going to L'uita 
to give Intotmaiion of their being on the Coait. 
A\ny 6. he took two Ships, one laden with Meal 
and Marmalade, the other with Merchants Goods. 
He loaded his Ships with part of the Goods, the 
reft with the Ships he burnt. Then he failed to 
i'ario j6(7V,and burnt the Town, ^unc 2. he went 
to the Illand Fund, where he trimmed his Ships, 
and refreshed his Men: Hereabout 100 Spaniards 
and 200 Indians aflaulted id oi* his Men, and 
killed 5 or 6. But e'rc he went, he burnt their 
Town and 5 Ships, and fpoiled all their Fruit 
on the Ground. June 12. he pafled riie Equi- 
noftial Line, and ftill failed Northwards. About 
Guatemala he took a Ship of" 200 Tuns with no- 
thing hut Ballaft in her, which he burnt. The 
next Day he took and burnt another Ship. Ju- 
ly 28. he came to Apuapulco^ and found there a 
Ship laden with Cocaos, which he took out, and 
burnt the Ship and Town. Aug. i;. in the I 
cf 19 deg. he fell with Fcrto de 'Hatmdad^ wbi 
he took a Poft of Advifc Prilbner ■» here he bu 
two Ships of zoo Tuns apiece. Then he wentij 
to Illand St. "jago, and drag'd for Pearls, and got f 
good Store. Thence he failed to theSouthermoft 
Cape of Calejornia^ where he lay cruifing tiH J 
J^ovonb. 4. where with the lofs of twoMen hft J 
took the Ship called thcSt.jtljjw;AfG7-fi7r,whiclil 
was coming from the Philippine IHands, very | 
richly laden. He took what he could of the beft , 
Goods, and burnt the reft, being above rfoo Tuns L 
of" rich Merchandize with the Snip in the Port of | 
Agua Segra^vihcxc he fet 180 Prifoners on Shore; 
i^ffuemh. 20. he fet fail towards the hadroneT.,\ 
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where he arrived in 42 Days. From then ce to 

the Fhillippine Iflands, and thence to Borneo, 
where he arrived Feb. 14,. Thence to the Straits 
of Jara. May \ 9. he came to C. Bona Spcranfa : 
June 7. to St. Hellem : "July 1 4., he paft the E- 
quinoftial Line .■ Aug. 24. he law the Azores : 
And Sept. 9 he came into Plymouth richly laden 
with good Prize Goods,and having burnt 20 Spa- 
nifli Ships and feveral Towns aud Villages. 

Laftly, I have added three Problems, which 
were omitted in Page 60. 
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The Day of the Month., March 20. and the Me- 
ridian Altitude of the Sun given 42. d. 15 m. 
to find the Latitude of the place. 

BY Vrch. I. you find the Sun's Place r 10. and 
Prob. III. the Declination 3d. 55 m. North; 
then you being on the North fide of the Equator, 
you muft liibftraft 3d. 55 m. from the Meri- 
dian Altitude 42. 25. and there remains 38 d. 
30 ra. tor the Height of the Equinoflial above 
the Horizon, which luhStrafted liom j?o, leaves 
51 d. 30 m. for the Elevation of the Pole. And 
thus it follows, that the Latitude of any Place 
from the Eqiiino£tial is always equal to the Ele- 
vation of the Pole ^ and the Diltance between 
the Zenith and the Equino£iial is the Comple- 
ment of the Height of the Equinoctial above the 
Horizon to 90, 
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T!}e Place of the Sun ghen^ to find the Height oj 
the Vole^ the Hour of the Day, the Azimuth 
and Mmicanter of the Sun. 

THis muft be perform'd by the help of a 
Spherick Gnomon, which is a finall Pin or 
a Needle fixed perpendicularly into a fmall Bafis, 
with a hollow Concave Bottom, that it may ' 
fland upon the Globe. Therefore the Horizon 
of the Globe being fet parallel to the Horizon of , 
the World, as by ?rob. 9. the Spherick Gnomon 
fet exa£Hy upon the Sun's place, and the Index 
Jsftified by Vroh. 9. move the Globe both on its " 
^xis E. and W. and by the Meridian through the 
Notches of the Horizon N. and S. till the Sphp- 
/ick Gnomon caft no Shadow on any fide there- 
of i then keeping the Globe unmoved, you have 
^"p the Meridian the number of Degrees that the 
'olc is elevated above the Horizon, the Index on 
\k Hour Circle will point to the Hour of the 
'ay i and if you apply the Quadrant of Altitude 
the^lace of the Sun, as by Vroh. 18. you hare 
\^iniutb and Almicanter. 
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Hotxyou may learn to knovi all life Stars in Hea- 
ven by the Olefiial Globe. 

THE Globe, Quadrant of Altitude, Hour In- 
dex, rctUfiol 3s by Page 31, 32, £7"^. and 
the Horizon pbc'd as by Proh. turn about die 
Globe liU the Index of the Hour-Circle point at 
the Hour of the Night on the Hour Circle ^ then 
it every Star on the Globe had a hole in the 
midi*!, and your Eye were placed in the Center of 
the Globe, and looking thiough the Hole of any 
Stai on the Globj, you would fee the lame Star 
in the Heavens which that Star on the Globe re- 
picfents. For ircm the Center of the Globe 
there proceeds a ftraight Liiie through the Stat 
ott the Globe, even to the fame Star in the Hea- 
vens. Theietbie thofj Stars that are in theft 
Zenith in the He.'ivens. will then be on the Ze- 
Biib on the Globe. Thofc that are in the Eaft, 
will be Eaft on the Clube i thofe in the Weft 
pan of the Heavens, will be in the Well on the 
Globe 1 and ihofc Stars that ate in any Azimuth 
or Altitude in the Heaiens, will at the fame time 
have the feme Azimuth or Altitude on the Globe: 
So that if you fee any Star in the Heavens whofe 
Name you dellte to know, obferve its Azimuth 
or Altitude on the Globe, you will find the fame 
Star, and its Name if it has any adjoining to it 
The other Stars about it you may eafily know bjr 
their Situation, finding their Altitude above tho 
Horizon, and the Azimuth or point of the Com- 
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pa(s thev bear ujjon. Thus knowing feme of the ■ 
moft emir'ent Hxed Stars, you may by rhs Fi- 
gure audBcarings of the reft, come to theKnow- 
idge of them aUa. ' 

■.-IT 



An Advertifement csncemwg the Fto^ 
jeSiion and Ufes of General and 
particular Maps. 

ALthough the Dcfcnptioti of the Eanh upwi 
the Globe be raoft proper to the Under- 
ftanding, and commenfurabJc to Nature ; y^t 
rhere are feveral ways to projei^ it in a Plane or 
-Rat. Two erpecially are now in ufe,one ^Faral- 
ielogram^ the oth^r by Flanijfhcre. 

^ Of the Defiripticn by Parallelogram. 

This ufed to be divided into the midft by a 3 
Line drawn from North to S?*;/-', rtprefeniing | 
the great MerUi/i j Crol^ r^ this at right Anglia 
another Line was drawn frona Eaft to Weft fa 
the E^iiJicr. The Meridians equally diftaoL 
and the PuralleU alfo cquilly extended, an^ 
Rraight Lines ■■, and this way of Proje^ion, th<? 
utteily againft the Original Nature and Cont^- 
turion of the Ghbe^ y^i the p/ui/t Charts ijf ' 
bound to follow ; indeed 'tis ftraoge to me th*tt I 
this Sfj-C/jjr/, being one of the moft princip^ ] 
Inftrumeiits that the Mariners have for their dif J 
reftion in Sailing, and known to be fd grea^yl 
if 2 anil 
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and dangeroufly erroneous, yet is ftill made ufc 

of by thore that would be accounted excellent. 

Of the DefcriptioTi by the Planilphere. 

This other way of Froje£Uon, reptefents the 
Face of the Earth upon a Plane in its own pro- 
per Figure Spherically, as upon the Globe, the 
Gibbofity only allow'd for, and this is twofold. 

Of the Seilioft by the Equator. 

Suppofe thQ TerreJIria/G/obe flatted upon the 
Plane of the Ecjuator, and you have this way of 
Projeftion, dividing the Eairh into two Hemi- 
fpheres, North and Souths where the Pole is the 
Center, the Equator is the Circumterence, the 
Oblioiie Semicircle from Aries to Libra is the 
Nortmalf oi the Eclipticlt, the Patallels are 
whole Circles, and the Meridians are ftraighc 
Lines. ^ 

Of the SeSion by the Meiidiati. 

Suppofe the Terrejikal G^i^ flatted ijpon the 
Plane of the lAeridian and you have this way of 
Ptoje&ion ■, the Equator is here a flraight Line, 
the great Meridian is a whole Circle, and the 
leffer Meridians are more Circular as they come 
near to the great, only that which palTeth thro' 
ihemidft of the HemiQ)here, dividing it into two 
equal parts, is a ftraight Line ^ fo that the Meri- 
dans do not equally in diftance concur, the Paral- 
lels are not Parallels indeed, and the Degrees are 
unequal. However this way is that which is 
now 
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now moft in faOiion : ir is delctibed by thofe two 
great Circles that take up the following Map. 

Oj fartkular Mdj>t. 

Particular Maps are but Limbs of the Globe ^ 
and therefbte, tho' they are drawn alunder, yet 
they are to be made with that Proportion, as a 
Remembiing Eye may fuddentyackijowledge,and 
join thera to the whole Body. 

They are moft commonly delcribed upoii a Pa- 
rallelogram ^ but it ought to be with lijch Gan- 
fideratioij, that being but Parts and Members fe- 
vered from the whole, they yet might make as 
great an Appearance of Integrity and Triith as 
can be allowed ^ and ought to confift of fuch 
Proportions of Meridians and Parallels, as they 
truly confined of in the Globe it felf And be- 
caufe no Countrey isexaclly fquare, Co much of 
the bordering Territories are u&ally put in, as ' ' 
may Ihew the Bounds, and fill up the Square alfo. ' 

The true Proje£llon of Mups chieHy conGfts oc , 
depends upon the ibre-knowledge of the true . 
Longiiiide and Latitude of Places ^ which having 
been fo nototioutly falie, 'tis Ibange to me how^ 
the M'ips can Ik; true. Tlie hongitude is to be *! 
expieffed by Alcndim from EaJI to HV/?. Thai 
Latitude by Para/k/s iiom North to South: both ' 
which ought to b^ circular not ftraight tines. All 
thele jMaps (hould be fo projefted, that the Top^ 
and Bottom of the Square are always North and ; 
South, the Right and Left Sides Eaft and Wtft 1 i 
fo that you fee each Country and Place in its true' i 
Scituation, as in the Globe or general Map 5 ihe^ 
ParalU/s and Meridians fliould be both clrculau 
Liuesi 
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Lines, fo that the Longitude^ Latitude ani! DT-' 
ftance may agree with the Globe, only the Meri- 
(//fWjare inclining and concurring toivardsthePoles, 
to agree to the Nature of" the whole, whereot the 
are luchPerts. And here give me laave to advu- 
rife, That altho' in fmalt AUps the Error is not 
very difcemable \ yet certainly the French Geo- 
graphers, whole Map^ are now the Fondlings of 
this Age, did not onderftand the Projefticn of the 
Sphere i for to me it would have been a ereat 
Shame to have expofed the Parts of the World 
fo large, upon fo falfe a Balis ; whi:ii muft needs 
render them intollerably falle in the Diftances of 
Places, had the Longitudes and Latitudes been 
never fo well adjutted j which indeed are as felfe 
as the DiOances are. 

As to the Graduation of Maps, the Degrees 
of Latitude are divided upon the Eaft and Weft 
fide : The Degrees of Longitude upon the North 
and South. Beginning Irom the firft Metidarij 
and reckoned round upon the Globe to 360 
Degrees. But in fome Maps the Top and 
Bottom Figures are the Diftersnce of Long:^ 
tudcs from the lirit Mctidian^ and are rec- 
koned, Eaft or Well", according as the ScitcatJ- 
on of the Place is Eaft or Weft from the firlt 
Meridan. 

For from whence to reckon the Longitude in 
all Maps, is a fault of moft Geographers ; and 
I am not the firft that have complained of it -, 
for though there be a Graduation, yet you are 
unceitaio where their firlt Meridian begins. 
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Jn Advertifemeht concerning Lon^ , 

gttude. 

BY the Table in page 32 you may eafily know 
from whence moft Geographers begin their 
Longitudes, and alfo know how near to Truth 
by adding or fubitra£Ung the proper Numbers in 
the Table •, to or fiom the Number found in o- 
tiber Maps. 

As to the Scale in particular Maps, it depen- 
dcth upon the Degrees of a great Circle, and 
the proportion of Miles in each Countrey to 
iuch a Degree, which I have difcourled of from 
page 5 to 13. 
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